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BOOK II. 



Of the Properties of Places on the Earth, 
that arife from the apparent Motion of 
the Stars. 

CHAP. XXII. 

PRELIMINARIES. 

SfffE have thitherto treated of Geogra- 
" fhy, abfolutely confidered ; we come 
now to the fecond Ps*t of this Do- 
ftrine, in which we lhall confider 
the Properties of the Earth that 
depend on the apparent Motion 
of the Sun and Stars, and would 
not exift if that Motion did not appear : the Expli- 
cation of which will more properly belong to Geo- 
VOL. II. B grafby, 




53$ Vb* Relative fart Sect- VI, 

grapby, if we fuppofe the Earth to move, as ir 
Chap. vi. And for underftanding hereof we muft pre- 
mifc the following Definitions and Hypothclcs. 

DEFINITIONS. 

i. T HE Artificial Terrefirial Globe is a GJobc 
made by Art, on whofe Superficies the Parts of 
Earth are reprefented, in their proper Places, in 
the fame Proportion which the Globe's Superficies 
hath to that of the Earth. 

A Map, or Geographical Table, is a plain Figure, 
in which is reprefented the Situation of the PaFts 
of the Earth's Surface •, an4 is univerfal or particular : 
the one fhows the whole Superficies of the Earth ; 
the other a Part only. Some of them are made 
by ftrait, others by curve Lines \ both reprefent- 
ing the Peripheries of Circles on the Earth. The 
Compofition both of Globes and Maps we fhall 
ftiow at the end of this £ook j for it cannot be 
yet underftood. 

2. THE Poles of the Earth are two fixed Points 
diametrically oppofite, at the ends of the Axis, about 
which the Earth revolves ; and are exactly under the 
two Points in the Heavens about which the Stars 
feem to revolve. The Pole that is under the Bear 
is the North, or Arftic, Pole ; the other the South, 
or Antarctic, Pole : which is better underftood by 
feeing them on the Globe than by Worcjs. 
* 3. T H E Zenith and Nadir are the Poles ef the 

* Horizon the former being the Point direftly over 

* our PJeads, and the latter that dire#ly under 

* our Feet.' 

4, THE Equator is the Periphery of a gre# 
Circle on the Earth, equally diftant from the tw<> 
Poles, and is called the Equinoctial ; Line, or the 
Line, by Sailors in the way of Eminence ; and to 
it are all the Circles (defcribed by the cjiurnal. Me* 

tion 
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tion of the Stars) parallel ; and therefore the E- 
quator is that on which their diurnal Motion is 
meafurcd. 

5. TH E Circles called Parallels to the Equator \ 
are the leffer Peripheries parallel to it. On the 
Artificial Globe the Equator is more confpicuous 
than the Parallels or Circles of Latitude, and is 
divided into three hundred and fixty Degrees. 

THESE may be alfo fliown on the Univerfd 
Geographical Maps, whofc curve Lines meet in die 
Poles. Thofe Maps diat have only ftrait Lines have 
not the Poles, but the Meridians are fuppofed to 
terminate in them. The Equator in both is a 
ftrait Line cutting the Meridians at right Angles, 
tho* in fome particular Maps, of Afia and Europe^ 
'tis curve ; and alfo the Parallels are curve in cur- 
vilineal Maps, and ftrait Lines in others. 

6. THE Ecliptic is alfo a great Circle in the 
Heavens, which the Sun defcribes by it's annual 
Motion : and tho* 'tis not proper to the Earth j 
yet 'tis drawn on the terreftml Globe, and is feen 
on Maps, becaufe of it's great ufe. 

7. THE Tropics are two Circles parallel to the 
Equator, as far from it as the Sun goes towards 
the Poles ; which is twenty three Degrees twenty 
ttine Minuses, being the Angle the Ecliptic makes 
with the Equator -, the one is called the Tropic 
of C oncer , on the North Side of the Equator ; the 
other of Capricorn, on the South Side. They are 
marked on the Globe and Maps by a double Line, 
with their Names. And the Polar Circles are 
two Parallels, as iar from the Pole as the Tro- 
pics are from the Equator, called ArQic and An- 
tmrSic. The Circles hitherto explained do not de- 
pend on certain Places as die following do. 

8. THE Meri&an of a Place on the Earth is 
the line that paffes from the North, over the 
Place to the South* above which when die Son 

B a comes 
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comes 'tis Mid-day there, or the middle between 
Sun rifing and fetting. 

THEOREM. 

THE Meridian of a Place pafles thro* both the 
Poles of* the Earth. 

THERE are Meridians drawn on the Globe 
cutting every tenth or fifteenth Degree on the 
Equator ; and the Meridian of Brafs reprefents 
them all, *. e. if any Place is brought under it, it 
will be the Meridian of that Place. 

I N right lined Maps the Meridians are ftrait 
Lines from the Top to the Bottom ; but in curve 
lined Maps they are curve, and meet in the Poles. 
« 9. THE Azimuths are great Circles inter- 
fering each other in the Zenith and Nadir , as 
the Meridians do in the Poles of the World. 
Upon them is reckoned the Sun or Stars Altitude, 
but when the Azimuth of the Sun or a Star is 
fpoke of, we are to underftand the Angle which 
the Azimuth that the Sun or Star is in makes 
with the Meridian, either from the North or 
South. 

« io.CIRCLESof Longitude interfeft each 
other in the Poles of the Ecliptic, and confe- 
quently cut it at right Angles as the Meridians 
do the Equator, becaufe the Motion of the Sun, 
Stars, or Planets, whether according or contrary 
to the fucceflion of the Signs Arics^ Taurus^ 
Geminiy &c. is reckoned upon the Ecliptic.' 
11.THE Horizon of a Place is a great Circle in 
the Heavens, which divides the vifible Part of. the 
Heavens from the invifible Part ; and is called the 
rational Horizon, to diftinguiflv it from the vifible 
Hbrizon> which terminates our Sight round us ; 
which is but a imall Circle, and but improperly 
called the Horizon. It hath no fixed Place on the 
2 artificial 
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artificial Globe; but the Wooden Circle, which 
fuftains the Globe and brafs Meridian, repre-' 
fents every Horizon, when the Place is at the 
Top, as fhall be fhown ; and 'tis called the wooden 
Horizon. 

THESE Definitions are neceffary to the un- 
derftanding what follows. We muft alfo know 
from Aftronomy how the Sun and Stars move. 

1 . T H A T is the firft Motion common to them 
all, by which in twenty four Hours they go round 
the Earth when they rife, pafs the Meridian, and 
fety and rife again •, and they therein feem to de- 
fcribe every Day Circles parallel to the Equator 5 
as moving all on the Axis of the Earth ; and thus 
they move fifteen Degrees on the Equator, and 
every Parallel, every Hour •, which is the twenty 
fourth Part of three hundred and fixty Degrees 
round, as appears by the horary Circle of Brafs 
fixed on the Meridian, at the North Pole, whereon, 
the Index points to the Hours, as the Globe re- 
volves. 

THE fecond, and proper, or annual, Motion 
of the Sun, is that by which the Sun (or the Earth) . 
moves, from Weft toEaft; which is againft the 
firff Motion. The Time or. Number of Days in 
which the Sun returns to the Point from which it 
came, is called a Year ; which is three hundred 
and fixty five Days, and about a quarter of a 
Day. The Path of this fecond Motion is called 
the Ecliptic, which is divided into twelve Parts, 
called Signs ; for Aftronomers have obferved thofe 
Stars or Conftellations of the Heavens, thro* which 
the Suo .p&flfcs, and from thefe the twelve Signs 
receive thqjr Karnes. And becauiie they are all 
Animals, therefore .. the Ecliptic is called by the 
Antients the Zodiac. But pfoperijf the Ecliptic-, 
is in the middle of a Belt, which is fixteen De-; 
grees broad* in which all the other Planets mote 
' B 3 from 
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*rom Weft to Eaft •, ibme nearer, others farther 
from the Ecliptic. The Names of the Signs are 
comprehended ia thefe Verfes: 

V i<* MMrcb » IT S ii June SI ** 

Sum Aries Taurus Gemini Comer Leo Firgo 

€* \oSeft. «1 ? Sf 10 Deam. SZ 

Libraque Scorpius Arcitenens Caper Amphora 
Fifces, 

Arcitenens is alfo called Sagittarius, Caper Capficor- 
msj and Amphora Aquarius. The Ecliptic cots the 
Equator obliquely, and it's greateft Diftance is a- 
bout twenty three Degrees thirty Minutes \ and 
where the Ecliptic cuts the Equator, which h 
in two Points, the Ecliptic begins at one of them, 
and the Sun in any one of thefe two Points makes 
the Days and Nights equal in all Places ; and then 
Spring and Autumn begins ; the Spring at the firft 
of Aries, and the Autumn the fiiu of Libra ; and 
tho' two thoufend Years ago the Signs were where 
the following ones are now, that is, they are gone 
backward, yet they retain their Names, without 
regard to the Stars they left. 

EACH of thefe twelve Signs is divided into' 
thirty Degrees and the Sun moves fifty nine Mi- 
nutes eight Seconds each Day, by goiftg thro* 
three hundred and fixty Degrees in the Ecliptic, in 
three hundred fixty five Days and a quarter ; or 
we may reckon it a Degree in a Thy : nor is there 
need for greater exa&nefs in a. fmatt time, efpe- 
ciafljr when the Defign is only to inftru6fc others. ' 
Likewise there being twelve Signs in the Ecliptic,/ 
and twelve Months in the Year, it. goes thro* a 
Sign in a Matith ; but enters not the Sign in the 
beginning of the Month, but about the aventy ftrft 

Day*/ 
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Day, according to the Gregorian Calendar, or the 
'eltr&lth according to the Julian, viz. into Aries, 
: March tbt tenth, and the tenth of April into Taurus, 
• ye. er a little before, or after, the tenth Day. But 
if we would have the exadt Knowledge of the Sun's 
Place it muft be calculated from Tables, or taken 
from an Epbemeris : if one have a Globe it's Place 
may be nearly found on the wooden Horizon ; If 
not, they may fuppofe the Sun enters each Sign 
on the tenth Day of the Month, and then count to 
the prefent time how much is gone fince ; but they 
muft be well acquainted with the Signs, and know 
in what Month the Sun enters any Sign. Thus the 
fourteenth of March the Sun is in the fourth of 
Aries. Thus Students ought to know where 
the Sun is in the Ecliptic \ for 'tis mean in a Man 
of Letters hot to know k) much, wkilft die Sea- 
forts, and length of the Day and Night depends 
On the Sun's Place, and feveral other tilings that 
are ufeful in Life. 




84 CHAP, 
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CHAP. XXIII. 

Of the Latitude of Places, and the Elevation 
of the Pole. 

PROPOSITION I. 

The Latitude of a Place^ is it's Dijlance from the 
' Equator. 

THIS Diftance is meafured by. an Arch from 
the Place in the fhorteft way to ,the Equa- 
tor, or an Arch of the Meridian of . that Place, 
from the Place to the Equator. . 

BUT the Latitude of the Earth is it's Ex- 
tenfion on the Superficies from one Pole to the 
other ; and it's Longitude is it's Extenfion from 
the Weft by the Eaft to the Weft again, which 
is the Equinodtial Line: but 'tis better not to 
mind thefe Terms in Geography. 

PROPOSITION 1L 

The Elevation of the Pole above the* Horizon of a 
Place is an Arch of the Meridian'-, between either 
Pole and the Horizon. 

I T may be faid, 'tis an Arch of the Meridian 
on the Earth, or in the Heavens ; but 'tis better re- 
jferreji J5 jhe Earth, fupgofihg the Earth to caufe 
the firft Motion j yet the Definition is referred by 

Aftronomers 



C h ap. 23. rfUniverfal Geography. 537 

Aftronomers to the Celeftial Meridian 5 and the 
imaginary Pole there. 

PROPOSITION III. 

Having the Latitude of a Place on the Globe in De- 
grees and Minutes \ if it be a large Globe ; to find 
the fame Latitude in Geographical Maps. , 

O N the Globe : bring the Place to the brafe Me* 
ridian, and count the Degrees from it to the Equa- 
tor, and it will be the Latitude fought, 

I N Geographical Maps : if it be a right-lined 
one, draw a Line through the Place parallel to the 
Equator •, and the ends of that Line on the Mar* 
gin fhow the Latitude. 

BUT if it be with Lines, and not any line 
pafling thro* the Place, fix one Foot of the Con*- 
pafs in the Place, and the other in the Pole of 
the Map •, and defcribe a parallel Circle, which 
will cut the Degree of Latitude on the Margin 
that inclofeth the Map, or on the Sides of it, if 
the other Parallels be defcribed from the Pole, 
and at the fame time you'll have it's Diftance froal 
the Pole. 

PROPOSITION IV. 

A Place being given on the Superficies of the Globe* 
bow to place the Globe fo as that the wooden Horizon 
. may be the Horizon of the Place. 

FIND the Latitude of the Place, and elevate 
the Po'e according to it ; and then bring the.PlaCe 
to the brafs Meridian, and it will be at the Top 
of the Globe ; and therefore the wooden Horizon, 
yrill be ninety Degrees from it every way. 

PROi 
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PROPOSITION V. 

The Latitude $f g Place is equal to the Elevation of 
the Pole above the Horizon of that Place * 9 wbicb 
k thus detnonftr filed. 

LET C be the Cento- of the Earth, (Pig. So.) 
and L the Place brought to the Top of the Globe 
or Zcftlth> aftd P the Pole, HPL Z Will be the 
Meridian, HZ* Diameter of the Horizon, Ptt 
the Elevation off the Pole, and QT the Diametet 
irfthe Equator j whete the Meridian and Equator 
tut dne another * then P O will be a Quadrant, 
or ninety Degree*, P being the Pole of the Equa- 
tor ; and alfo L H will be ninety Degrees, L be^ 
tag the Pole Of the Horizon •, then L H is equal 
f Q^ and L P being taken from both, what re- 
mains, P H, LQj will be equal. 

COROLLART. 

. THfi Latitude of the Place bring given, there 
t» known the Iteration of the Pole. 

PROPOSITION VI. y 

Haying the Latitude of one Place, to find all the othff 
< Places that have the fame Latitude. 

O N die Globe : bring the Place to a Degree 1 on 
the brafs Meridian, and placing a Pencil there, 
ttem die Glebe* arid the Pencil will defcribe a 
Circle gaffing thro' all the Places of the fafild 
Latitude. 

- ANt) m the Maps: draw a Lirie thro* the 
Place gfreft that fhall be parallel td the Equator 8 , 
and it will go thro' all the Places of the fame Lati- 

tude# 
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Uide. But if i* be ar cotvikncaF Map, defcribe 21 
Circle (whofe Center is the Pole of the Map) that 
fh&H pafr thro 9 die ftaee givert •, and find, as be- 
fore, the fevef al Places the Circle paflfcs through. 
But if not #he Place, but the Latitude is given, 
extefcd the Compafies from the Pofe to that Degree 
ctf Latitude to (he Side of the Map, aad defcribe 
a Circle. 

Proposition vu. 

To find a Meridian line m agfoen Plane. 

i.TBERt are fevisra} ways ; tic eafleft i^tc^ 
irfe & Magnetic Needle which wilt Joint NortK 
and South: but becaofe in many flace* it declined 
ftortt the North, as we fliali fhow, it wifl not do 
it ateura&ly ; 6* if the Declination of the Needle 
be known, as it is m the chief Places, it may be' 
found accurately enough, drawing firft the Meri- 
dian, which the Needte flu>ws> and taking the De- 
grees of the Declination with the Cbmpaflb* fet 
them to the Eaft % if the Declination be weftward % 
and, vke verJS $ then draw a Line from the Point 
they reach t<* the Center, and it wilt be a true- 
Meridian. 

THEREk^j need of this Plains if you have? 
a Mariner's Compafi* Wherein there 19 allowance' 
riuade for all t)eeIihation in that Place for which 
9 & made ? for they that rfrake the Itiftfumtat, pat 
the Ffower de Ltiee, irtndh is the Sign of the Nofth ; 
rtet juft above the Needle 5 but fo many Degree*; 
ftom it as the Declination i». " • •" * 

' 2. BUT the Meridian Lim*& found better by* 
the Stars. Firft, when the Sun fhines, let up ** 
Pin perpendicular to a Plane at twelve o'Clock, 
ipd the Shadow will fhow the Meridian. But 

becaufc 
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becaufe the Hour is not exad enough ; this way 
i$ not perfe&ly true. 

3. SET a Pin perpendicular to a Plane in the 
Forenoon, and mark the length of the Shadow j 
and in the Afternoon mark again, when the Sha- 
dow is. of the fame Length, and draw a Line to 
the two Extremities pf the. Shadow, and bifeft if, 
by a perpendicular Line ; which will be a meridian 
Line. 

4. IF the Latitude. of the Place be known, 
and the Sun's Altitude be taken, the meridian 
Line may be found by the Globe, thus : Draw a 
Line firft on a Plane, and make it the diameter of 
a- Circle, and .the Line in which the Sun feejns to 
be* then the Pole being elevated according to the 
Latitude ; and the Sun's Place . in the Ecliptic 
marked - 9 and a Quadrant applied to the Top of 
the Globe, with the Sun's; Altitude on it marked; 
then move the Globe and Qu^drai\t^ both, 'till 
the Sun's Place and Degrees on the Quadrant meet * 
then fee how m^ny Degrees on the wooden Ho- , 
rizon between the brafs Meridian apd the Qua- 
drant, and cut off fo many. on the Circle on the. 
Plane, beginning at the end of x the Diameter, ek 
ther to the Eaft. or Weft, . as the obfervation, 
was made before or after noon, and draw a A 
Line from the end of the Arch ,c;ut off, to the 
Center, and it will be a meridian Line. Bat, 
it will be eafier to obferve the Line in which 
the Sun is feen either when rifing or fetting ; and 
bringing the Sun's . Place on the Globe to the, 
VOpden Horizon, fee how many Degrees betweea 
it and the North or South, and turn the Line 
on the Plane fo many Degrees about, and it will 
lip a meridian Line, y 

■ ■: PRO-., 
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PROPOSITION VIII. 

To place the Globe fo as the brafs Meridian may be 
in the meridian Line. 

F I ND a meridian Line on the Plane, under 
the GloBe, and turn it about 'till the brals Me- 
ridian be juft above it. But this is done eafier, 
if there be a Mariner's Compafs under it, which 
fhows the North and South Line. 

THUS may Maps be placed alfo due North 
and South \ of which there is ufe in Navigation. 

PROPOSITION. IX. 

To find the Latitude of a Place by the Sun or Stars. 

T HO* the Latitude is on the Earth, yet it 
cannot be found without the Sun or Stars. 

1. OBSERVE how far the Sun is above the 
Horizon, or it's Diftance from the Zenith at 
twelve o'clock •, then fubftrad: the Sun's Di- 
ftance from the Equator from the Zenith Diftance, 
if the Sun be on the South Side of the Equator ; 
but add it if on the North Side ; and you have 
the Latitude. The Sun's Diftance from the E- 
quator, or the Declination, may be had from it's 
Place in the Ecliptic ; or from Tables •, or from 
the Globe, bringing the Place to the Sun Under 
the brafs Meridian, then counting how far it is 
from the Equator. 

2. IF the Sun be rifing or fetting you may 
find the Latitude by the Globe. Find the Point 

♦the Sun is then in, by the Sea-Compafs, which 
Mariners eafily do, and find alfo the fame Point 
on the wooden Horizon; and having the Sun*s 
Place in the Ecliptic, then raife the brafs Meri- 
dian 
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dian in the North of the wooden Horizon, or 
deprcfs it # ti£l the Snrfs PJace fet or rife on that 
fame Point in the Horizon ; and then fee how 
much the Poje is devated, apd it will be the Law 
titude of the Place, 

Note, This Method will not do in the time 
ef the Equinoxes, when the Sun is ia the be- 
ginning of 4 r *& <* Libra j for then the Sun fees 
and riles m *H jPJaces in one Point, i. r. Weft 
and £aft. 

3. TAKE the Altitude of the Sun at twelve 
o'clock by the help of the Length pf a Style 
let perpendicular, ana of it's Shadow, by which 
may be found the Angle at the Termination of 
the Shadow in the Triangle (Fig. 31,) ABC, that 
is, the Angle BCA ; for as A B is to A C, fo is 
tfre Sine of 90 tp the Tangent of the Angle ABQ 
th^ Sun's Altitude; from which may be found 
die Latitude of the PJa^e, a$ in the firft Methckl ; 
and if the obfervation be made at the Equinox* 
then the Sun's Piftance from the Zenith is the 
Latitude. 

THUS PUny writes, Chap, lxxii Db. t. that 
Rome was found in Latitude 41 degr. 25 mn. and 
Carthage m Latitude 32 dtgr, 13 min. 

4, 1 N the Night-time, when the Stars are fcen* 
if we take with an Inftrument the Altitude of % 
Star in the Meridian, and know, from Tables 
fa's Declination * the Latitude may be found $s 
if the Star were die Sun ; a$ in the firft Method e 
fcut if the Star be between the Pole and the Ho* 
rizon, and the Declination North, die Com- 
plement -of the Declination is to be added to 
the firft Altitude, and it gives the Latitude. 

IF the Star ibe between oyr Zenith, and the 

South Part of tthe Horizon > and the Declination 

North i add $he Decimation to the Complement 

« of 
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of the Altitude, and it gives the Latitude, as in 
the firft Method. 

5. I F the Point in which the Star rifcs or fct* 
be obferved, the Latitude may be found by the . 
cekftial Globe as before; fuppofiog the Star ta- 
be the Sun. 

6. I F you have not a Table of the Declina- 
tion of the Stars, obferve a Star that neither rifes 
por fets, i. e. a circumpolar Star, and obferve it** 
Altitude at the higheft and loweft 5 and take the 
half of the Difference, and add to the leAer* or 
fubftrad from the greater, and you have the La- 
titude. 

7. T H E Altitude of the Pole-Star, will be the 
Latitude of the Place, if taken when two Degree* 
ieventeen Minutes from the North, eaftward or 
weftward ; but if it be at the higheft, fubftrad 
two Degrees feventeen Minutes from it's Altitude 5 
if at the lowefl: on the Meridian, add as much 
and you have tjie Latitude, 

PROPOSITION X. 

Places in the Equator have no Latitude, both Poles 
being in their Horizon v if at the Pole, the Plan 
is ninety Degrees Latitude, and the Equator is thai 
in the Horizon ; and Places hitmen the Pole and 
the Equator, have a Latitude lefs than ninety. 

T H E S E are lb plain as to need no Proof; 

PROPOSITION XL 

If we are at Sea, or Land, and find our Latitude, 
we may fee on the Globe that Parallel of Latitude 
in vobiib we are. 

THIS is alfo plain. 

CHAR 
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CHAP. XXIV. 

Of the Divifon of the Earth into Zones , and 
the Heavenly Appearances in thofe Zones. 

PROPOSITION I. 

&bere arifes from the annual or diurnal Motion of 
the Earth* a divifion of the Earth 9 s Superficies in- 
to five Parts* which we call Zones. 

FO R feeing the Sun defcribes by it's Motion 
a Line called the Ecliptic, which cuts the 
Equator in two oppofite Points, and makes a De- 
clintaion of twenty three Degrees thirty Minutes ; it 
muft be fometimes nearer, and fometimes further 
from the Equator ; and thus changes the Seafons, 
caufing Heat, Cold, Rain, Wind, in the Places 
it paffes over. 

THE Superficies of the Earth between the two 
Tropics is called the Torrid Zone ; and thofe be- 
tween the Poles and the polar Circles are the two 
Frigid Zones ; and thofe between the polar Circles 
and Tropics the two Temperate Zones* which make 
five Zones ; that between the two Tropics, being 
but one, is the Torrid Zone. 



PROPO- 
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T ROT OS if 10 N Jl. 

The. Places whofe Latitude is lefs than, twenty three 
Degrees thirty Minutes lie. in the .Torrid Zone, 
ana if p# iwinty three Degrees thirty MiwttSy 
they are Under the tropics, or at the end of the 
Tdrrid Zone, Tbofe that bade a lefs Latitude 
than fixty fix Degrees thirty Minutes* and greater 
than twenty three Degrees .thirty, Minutes* are 
in the Temperate Zone. Tbofe that are in the 
Latitude fixty fa Degrees thirty Mihutes* are at the 
end of the Temperate Zone v and if in a greater 
Latitude* they are in the Frigid Zorte. As in 
Chapi 23. 

ALL this is minifeft. 

PROTOSITION IIL 

the Equator, faffes thro 9 the Ifle of St Thoniajs in 
tbi great, Bay of Africa, called thi Ethiopic Sea ; 
and thro 9 Ethiopia in the South Part of. Africa i 
thro 9 the Indian Ocean 5 thro 9 the middle of Su- 
matra, flr.Taprobane, and the golden Cherfb- 
nefhs, or Pemnfula of Malacca; and other IJlands 
in the Indian Ocean * and thro 9 the Molucca?, 
thro 9 the Pacific Sea, and the beginning of the 
Province of Peru ; thro 9 the Lake Parime ; and 
ihro 9 the Atlantic Ocean to the Ifle of St Thomas. 

THE Equator divides, the Torrid Zone in$ two 
c<q[ual Parts ; whicfi might be called two Torrid 
Zones; one.. North, the other South. 

IN the Torrid Zone lie, 1. a great Part of Africa* 
Abaffia> the Indian Sea, a Part of Arabia* Cam- 
boia y India, and the Dies of the Indian Sea, Java* 
Ceylon y Peru, Mexican-Spain* a gceat Part of the 

V©L II; 6 Atlantic 
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Atlantic Ocean, the Ifle of St Helena* Brazil, and 
New Guinea. 

THE Tropic of Cancer pafles a little beyond 
Mount Atlas* in the weftern Shore of Africa*, 
thro* the Borders of Libya* and other Places in 
the middle of Africa* and thro* Syene jn Ethio- 
pia* and goes over the Red- Sea* and beyond Sinai 
and Mecca* the Mahometans Country, and Arabia 
the Happy* and then enters the Indian Sea, and 
touches the Bounds of Perfta* and goes thro' Cam- 
laya* India* Camboia* or the Bounds of the King- 
dom ofSiam* 'till it comes to the Pacific Sea ; 
and having paflcd that, below the American Cher- 
fonefus and California* it goes to the Kingdom 
of Mexico* and then to the Atlantic Ocean, and 
touches the Shores of the Ifle of Cuba* and then 
feturns to the Weft Shore of Africa. 

THE Tropic of Capricorn pafles thro* but a 
few Places of the Earth ; moft part of it goes over 
the Sea ; firft, thro* the South Part, or the Tongue 
of Africa* Monomotapa* Madagafcar* in the Indian 
Ocean, New Guinea* the Pacific Ocean, Peru* 
Brazil* and the Atlantic Ocean. 

IN the North Temperate Zone ate many Places 
almoft all known and inhabited, viz. all Europe* 
Afia* (except the golden Cherfonefus* and the Ifles 
i'n the Indian Sea) and a great part of North A- 
fnerica* and of the Atlantic and Pacific Sea. 

I N the South Temperate Zone are few Places, 
and thofe hot all known, but chiefly there is Sea 
there, viz. a Part of South Africa* of Monomotapa* 
the Cape of Good-Hope* a great Part of the Ma- 
gellanic* or South Land, a Part' of. Brazil* Chili* 
the Magellanic Streights, arid a great Part of the 
Atlantic* Indian* and Pacific Sea. 

THE ar&ic polar Circle pafles almoft thro!, 
the middle of Iceland* die North Part of Nor, 
ivay*- thro* the North Ocean* Lapland* and die 
. . . • . PUtffian 
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Ruf/tak iky, Shmoeids Country, tartary. North A- 
merka, and Greenland. 

THE pofer antar&ic Circle pafles thro* the 
South, or Magellanic Land, of which we know 
nothing. 

IN thcNorSx Frigid Zone art one half of Ice- 
land, the North Part of Norway and Lapland, 
Pinmarc, Sdmeida, Ncfva ZemUa, Greenland, Spitz- 
berg, and fointe northern Parts of America un- 
known. 

I N the South Frigid Zone there is either Land 
of Sea, but we know not which. Thefe are all 
fliown by the Globe or Mips, and are proved 
by the Tables of Latitude made by Obfervations. 

PKOPOS 1TI0 N IV. 

The Places under the Tropics have only the Sun once 
a Tear in their Zenith, and thofe in the Tor- 
rid Zone t<toice in the Tear, or two Days equally 
Mant from the lon&eft Day ; * but thofe beyond the 
uropics, and without the Torrid Zone, have nevef 
the Sufi in their Zenith. 

FOR the Sun, *. being in the firft Degree of 
Cancer, goes thro* " the Tropic of Cancer in the 
Heavens, under which the fame Tropic on the 
Earth lies ; and therefore the Sun goes over them*, 
and the fame Way as to the Tropic of Capricorn y 
as will appear in the Globes and Maps. 

BUT in the Torrid Zone the Sun comes twice 
aver diem in a Year*. Bring any Place there 
t# the braft Meridian, and applying a Pencil, 
defcribe a Circle parallel to the Equator ; which 
will cut the Ecliptic in two Points equally di- 
ktat from the Tropics : and the Sun in thefe twd 
Points Will then be vertical to the given Place at 
Mid-day, and o» no other Days. 4 
■"-.■•. C2 AND 
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AND laftly, it can never be vertical to th£ 
Places in the Temperate Zone* bfecaufe no parallel 
defcribed by the San goes over thefe Places ; and 
fo it is as to the Frigid Zones. 

PROPOSITION V. 

fbcSun doth not fet nor rife for fome t)afs to tbofir 
in the Frigid Zones ; and the more tbofe Days arc+ 
• the nearer the Place is to the Pole ; fo that at the 
Pole it fets not for half a Tear* and rifes not all 
that iinte : and tbofe in the v&y arttic and ant* 
arftic Circle have one Day rtberein the Sun fets 
noty and another wherein it rifes not % but at otbof 
times it rifes and fets. 

TAKfe a rtace in the Frigid Zone, and ele- 
vate the Pole according to it's Latitude, and ap-* 
plying a Piece of Cham, or a Pencil, to the 
North of the tlorizon i that is, next the Pole ; de-^ 
fcribe therewith a Parallel, by turning the Globe 
round, Which will cut the Ecliptic in two Points, 
into which, and the intermediate Points, wherfthe 
Sun comes it fets not : for all the Parallels thro* 
the£!V>ints keep above the HorizOMi h the Ro- 
tation ofthe Globe. And if applied to the oppofite 
Notch* arid a parallel Circle be defcribed, it wilt 
pals thro* two Points of the Ecliptic-, kiM Which 
and the intermediate Points, when the Sun comes it 
rifes not above the Horizon i but it will be other- 
wife if the Place fee taken in the other Frigid 
Zone. And fo as to thofe Places in the ardHc and 
^ntar&ic Circle, if the Globe be elevated to fix- 
ty fix Degrees thirty Minutes, and the Globe re- 
volved, the firft of Cancer well then juft touch 
the Htarizen, and not fet •, and fo will the firft 
^Capricorn without rifing above it ; but in the 
©ther Degrees of the Ecliptic it will fet and fife. 

PRQP0* 
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PROPOSITION VI. 

fbeSun rifes and fets every Day to all Places in tb$ 
Temperate and Torrid Zones. 

TAKE any Place in thefe Zones, and elevate 
the Pole to it's Latitude, fo as the wooden Hori- 
zon may be the Horizon of that Place ; then turn- 
ing the Globe, you'll fee all the Points pf the 
Ecliptic rife an?lfct : ?nd fQ njuft the Sun in thefe 
Points, 

PROPOSITION VII. 

Having a Place in the Torrid Zone, to find the two 
Days in which tt>eS#n is vertical to it. 

BRING the Place to the brafi Meridian, and 
obferve the Degree of itV Latitude, and turn the 
Qlqbe 'till you find the Ecliptic pais under that De- 
greein two places, into which when the Sun comes 
it will be vertical to that; Place ; then, find what 
rime, or Pay, of the Ye^r the Sun comes to thefe 
two Points, frpm Tables, or from tfye wooden Ho* 
rizon, or by the Metho4 Chap. 22. 

'TIS alfo plain in the Unlverftl Maps ; for 
drawing a Line thrp' 0ie Place, parallel to die E- 

Suator, it will pit the Ecliptic in two places alfo \ 
om which the two Days maybe known. 
BUT, without Globes and Maps, ypu may find* 
the Latitude of the Place, in Degrees/ and look in 
the Table of Declination for the fame ftumbef'.of 
Degrees of pectination, and jouUl hays die two 
Pays anfwering thereto. 

Note, The 'SunV Center, which is fixteen De- 
grees from it's Circumference, will be a few Day* 
Jfojflier* or lawr, vertical to the Place, than the City 
C 3 wmfereuce^ 
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cumference, in it's North or South Point at Mid- 
day. 

"Proposition ym. 

,/f iY^r*? W^f £&<?# *# the Frigid Zone, to determine 
the Days in which the Sun doth not, fit there* par 
rife, mi when thofe Days begin /W& aid*. 

■ f 
O N the Globe* . Let the Pl^ce be, brought to 

the Meridian, and the Pole elevated to it's La- 
titude j then, turning the Globe round, obfervq 
the two Points in the Ecliptic which donot fet, or 
go under the Horizon ; the £?ft* tj^t is next to 
Aries, ftidws the firft Day bf 'it's Aot ftttirig, and 
that next Libra the Pay when it bsgps tp rife and 
the two £>ays in which the Sun is in thoijb Points 
the Sun "will only touch the Horizon, and it's Cen- 
ter will be a little above it ; and thus the J>a$ ^re 
found in which the Sun will be upder.&e Hcyriapo 
in the oppofite Part of the Year, , LA- 

THIS may^ be done eaflef by t}ie Globc>.wo* 
the reafonof }t is'not fo obvious, find the Com^le^ 
ment of the Latitude of the PJac?, a#d count % 
many Degrees frgm the Equator and, mark what; 
Points of thefecliptic come unde* that Degree o^ 
the Meridian, 'and they will J?e found to be ^twa 
Points, ihtp -which, or* the Vjp^ r niedi^te £ojnts^ 
when the Sun wrhp, it wilj no; iet : and fo yoi^ 
liave an Arc]}, at* the South,' yyjh^chi lhows How long 
^sainder the.Hpri^on. ' 

V./AtTERt^efame'way in the Maps-, draw aj^n? 
t^rO* the pegree, that Is as far from the Eq^atpfc 
%js,,the Place > from the Pole, apd you'll fee what 
Point it cuts in the Ecliptic';, in and between whiGfy 
when the, Sun comes it doth ; npt fet : apd in/ the 
gputh part you -fee how long ''.t& } under tfa£(a* 
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IF the Latitude of the Place be known, find 
the fame. .Degree and Minpfe in the .Table of 
Declination, and againft it you'll have the Day 
in which ft; begins and ends the ftot fetting ; and 
other twa Days that have the fame South Declina- 
tion in which it begins and ends the not rifing \ 
the firft VH1 be between the twenty firft' of Jnne 
and the firft of March ; the other between the 
twenty firft of June and the twenty firft of Sep- 
tember •, and rone of the laft between the twen- 
ty firft of September and twenty firft ' of December \ 
the other between that, and the twenty firft of 
March. 

' THIS is to beunderftood of the Sun's Center 
which is fifteen Minutes ^bpre and belo^ $hc 
Limb. 

PROPOSITION IX. 

Having the Day of the Tear^ to find tbofe Places in, 
' ' . ' QMctithf Sun will then be vertical, 

: FROM the' given Dayv find the Sink Plied 
in the Ecfiptic as in Chap. av. *, , - . 
" BRING the^ Sun*s Place' in the Ecliptic under 
tfre/Merfcliaii, arid mark«the Degree above it , aftd 
turrting the Globe, obferve all the Places that parts 
Under that Degree will have. the Sun vertical one 
gfrer another : and in the Maps find the Sun's 
Place in the Ecliptic, and draw a Line parallel 
tC the Equator, either ftraight or curve, ; ais the Map 
is, and all tfye Peaces it paflfes over are ijiofe 
fought. 

BY tE^-Tabfe of Peciirtation- find- the Degree 
of Latitude of thofe Places, or, which is the fame* 
the Degtte of Declination that Day •, which being, 
found, you'll have the Pkces by drawing a Linej 
thro* thQfe Degrees, 
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TRQPOSITION X. 

Having the Day of the Tear, to find tbofe Places in, 
which the Sun bqpns then not to fet and not to rife. 

TH E given Day muft be between the twenty 
firft of March and twenty firft of June, or twen- 
ty firft of September and twenty firft of December, 

FIND firft the Sun's Place for that Day, yrhich 
bring to the Meridian ; and as many Degrees as are 
between it and the Equator, count fo many from 
the I*ole towards the Equator ; and draw a pa- N 
rallel Circle at that Diftance from thePofe: all 
the Places within it will fliow the firft, i e, the 
Sun's not letting there ; and the like being drawri 
as nqjr the other Pole, will include the Places 
where it dqps not rife ; aiid die Places under the, 
two Parallels (how where thefe two Change be- 
gin. Then, •*••■•'■ < -* 

TO fhqw the Truth of itj elevate the Pole 
according to the Latitude of any of the Places $ 
and it will' appear when the Sim's Plate *i$ the 
Ecliptic begins not to let •, and how long it con* 
tinues fb •, and when it begins not to> fife in the 
South Part. The fame may be done by the Maps s, 
taking the Declination 01 the Sun, which will* 
reach from the Pole to the Parallel in which the. 
Sun begins not to fet : and fo likewifc at the. 
South. ' . 

AND by the Table of Declination you bav$ 
the Latitude of the Places fought for. 

PROPOSITION XL 

$b calculate the Breadth and Quantity of each Zone, 

* ^ in Miks> or any known Meafure. ' ; 

THE 
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THE Breadth of the Torrid Zone is 47 Degr. 
i. e. 23 Degr. 30 Mb. on each fide of the Equator, 
THe Breadth of each Temperate Zone is 86 Etegr, 
and of both Frigid Zones 27 Degr. which Degrees, 
jf turned to Miles, counting eac]i Degree 15 Ger- 
man Miles, thalBreacfth of die Torrid Zone will be 
.,705 Miles. And one of the Temperate 645, and 
ooe of Frigid 3524.. And the Superficies of eacli 
is known by this Proportion frcm Geometry 5 as 
the Sine of 90 Degr. 1000000 is to the Sine of 23 
Degr. 3p Min, viz. 39875 ; fo is half the Super- 
ficies of the Earth found in Chop. 4. to be 463909a 
fbuare Miles to the Superficies of half the horrid 
mme\ i.e. 1849837 fquare Miles; and therefore 
the Superficies of the whole Torrid Zone is 36^674. 
Miles. * 

THEN as the whole Sine 109000 to the Dif- 
ference of the Sines of 23 Degt\ go Mm. and 66 
Degr. 30 Min. 51 831 ; fo is the half Superficies of 
the Earth pr, 4639090 fquare Miles, to the Superfi- 
cies of one of the Temperate Zones 24644&j?lquare 
Miles. ' If therefore you fubftraffc the Superficies of 
half the Torrid Zon&> and that of die Temperate 
lone, from half the Superficies of the Earth, there, 
remains the Superficies of one of the Frigid Zonei 
384766 iquare Miles. Some Aftronomers are of 
Opinion, that the Declination of the ficlipnc is not 
always die lame ; and therefore the Bignefe of the 
Zones is not always the fame ; but die Difference is 
(mall: and Tychd doubced if there was any. We. 
need not mind k hei^e. 

WE might have treated of the difierent Seafons 
ip difierent Plades ; but becaufe there are fome' 
things in the following Chapter that will help us to^ 
ipake a better Judgment thereof, I thought % belt 
j^defait. " • - — -. 

CHAR 
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CHAP, XXV, 

Qf rf* i>*J** ^ ^ U^y '* different. Places of th* 

Earthy end the* Dm/ton £f the E*rth*ixto<lli« 
mates, which arifes from time. 

PROPOSITION I. 

*the Deys and Nights are ^ the fame Length tuned 
. in the Tear in all Places. 

THESE Days arc when tj*e Sun k in the Equa- 
tor, i.e. in the firft of Aries "zxA Uhra, oi>' 
the » twenty firft pf March* and twenty firft of 
September, according w> the Gregorian Calendar •, 
which Days hase m&vc Hours Day, and twehre 
Hours Night, in all Places, counting die time the 
Sun is above the Horizon for a Day. 
. TAKE Uny Piace on die Globe,, aad elevate 
it according & its Latitude, or bring the Piace-tc* 
the Zenith i then bring the Sun's Place to the Ho- 
rizon in the Eaft* and the Index of the horary Cir- : 
cle to twelve, and turn the Globe v you will find 
it will defence twelve Hours while the Sutfs Place 
is going tft the Horizon in the Weft : it appear* 
.further frofli the Horizon^ cutting the Equator in- 
to two equal Parts^ We might fhow it the lame 
way, whatever Place of the Earth be chofen. And 
^ie two J\>ks. do, thofc two Days neither rife nor 
fet, and they have thej« Night and Day at once a( 
in other Places it turns from Day to Night in a^ 
Inftant, but there they laft together for a whole 
Revolution > the one half of the Sun being above, 

and 
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and the other below the Horigcon; On the twenty 
firft of March begins a Day of fix Months, and *& 
the twenty firft of September a Night as long ; and 
we may fay, 'tis both Day and Night for twelve 
Hours at the Pole. There are other things pecu* 
liar to that Place. 

. i. THK Sua only rifes and fct$ there pnee in a 
Year, it rjfea the twenty firft of March> and fets 
the twenty firft of.Septemer. 

2. THE Y have no Mid-day and Mid-night 
at a fet Time j their Mid-day bong at all Times 
for fix Months* and the other fix 'tis always Mid- 
night 

: 3. NO fix'd Stars rife, and hone let, but feme 
are always' under, others always above * the former 
of which .being neVer feen by die Inhabitants, if 
anyjthere, #hieb k not likely ; die latter always 
feen for fix Months if the Weather be clear when 
the Sun is^iflder^he Horizon. 

4. THE Stars and the Sun keep almqft the 
feme Alffcude afl Day, 

5. NO. Wind cm be calfcd there, northerly; 
they being all from the South ; and in the other, 
tte S00A IWe, thef arc all northerly. 

: 6. IF the Sw and Scars move not according to 
Copemctt% but the Earth, and the Eye, be a Point 
placed Jn *He $ofe y all the Stars, and the San and 
Moon, would appear immoveable in the fame 
P&ce, 1. * ' ' 

WR0 POSTTTON It 

In Places ttwbr the Equator the. Dap and Nights are 
. always, tquai x and at fbe Pdes there is but one 
Day, an* Night m the Tear ; the? the Day at the 
: Nm^Ptdehiottger.AottnLtbeStwtbPcie. 
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TAKE any Place on the Globe under the E* 
quator, and any Day of the Year, and mark the 
Sun's Place that Day, and bring the Place to the 
Zenith, the Poles being in the Horizon ; and it 
will appear, that that Place, in a Revolution of the 
Globe, will be as long above as under theJHori- 
aon, fuppofing it's apparent Motion equal, as in- 
deed it is. And as to die other Part of the Pro- 
portion •, bring the Pole to the Zenith, the one 
half of die Ecliptic will be above, the other below 
the Horizon, but the Sun will be longer above 
than below, for it really moves in an Ellipjis whofe 
Focus is out of it's Center ; or the Earth does fo, 
which makes die fame Appearance : there are one 
hundred eighty feven Days it continues above, and 
one hundred feventy eight below ; which makes 
the Pay about nine Days longer than the Night. 

PROTOSITION m. 

There are no Days equal except tout) in the Places be* 
t^tn the, Equator, and the Pole. 

TAKE any Plaoe, and elevate the Pbie ae-i 
cording to it's Latitude, and taking any Day, ex* 
cept thofe two of the Equinoxes, and mark the 
Sim's Place in the Ecliptic for that Day ; wn the 
Globe and you will fee the Mark will be longer 
above than oelow the Horizon, if the Day be be* 
tween the twenty firft of March^ and twenty firft 
of September > but' if n£t, it w»U *be longer bekm 
the Horizon : and the Difference will be the great- 
er, the further theSun is from the Equator* 

OR bringing the Sun^s Place to the Eaft Hori- 
zon, and the Hour Hand to twelve, you will fee, 
in turning ithe Globe, the Hours o£ tne Day 'riU 
the Sun fet in the Weft j and it's Continuance un^ 
der the Horizon. 
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PROPOSITION IV. 

A Place being given, and it's Latitude* to find tbt 
Length of the Day at any Time. 

.P*fNl) the Sun's Piace at that ante in the E- 
cliptic, and elevate the Pole to die Latitude of the 
Place, bring the Sun's Pkce to the Eaft Horizon, 
and the Hour Hand to twelve ; you will fee hoW 
many .Hours the Sun's Place will take to come to 
the Weft Horizon ; and fubftra& them from twen* 
ty four, and you have the Length of the Day. 

PROPOSITION V, 

tn all Places between the Equator and North Pote % 
the Day is longefi whffi the Sun is in Cancer, and 

. Jbortejl when in Capricorn ; but in tbofe Places be- 
tween the Equator* and the South Pole the contrary 
happens J that is+ when the Sun is in Cancer, the 
Days are jhoftejl) and when in Capricorn longeft. 

TAKE a Piace at Pleafure, and elevate die 
Pole according to it*s Latitude ; find, by the pre- 
ceding Proportion, the Number of* Hours in the 
Day, when the Sun is in the firft of Cancer ; and, 
fina alio the Number of Hours for another Part of 
the Ecliptic* which will be found lefs, whatever 
Other Part of the Ecliptic be taken. 

THE fame way it may be fhown, that the Day 
is fhorteft when the Sun is in the firft of Capricorn. 
And the fame Method may be uken when the Sun 
Is on the other Side of the Equator. 



GO ROL- 



55$ TBektlative'Pdrt Sfecf.'Vfc 1 

CO RO LLA&T. 

A Place being given, or it's Latitude, to find 
the Length of the longeft Day : find, as before, 
the firft of Cancer •, and find the Hours it continues 
above the Horizon, by die preceding Propofition. 

PROPOSITION VI. 

^Tbe Days encreafe continually in the northern Place f 
while the Sun moves from the firft of Capricorn to' 
the firft of Cancer, i. e. from the twenty firft of 
December, to the twenty firft of June; but the 
contrary way in South Places, i. e, when it moves 
from Cancer to Capricorn, or from the twenty 
firft of June, to the twenty firft of December. 

TAKE any Place on the North Side of the 
Equator, and elevate the Pole for that Latitude ; 
and take two or more Places in the Ecliptic, and 
you will find that which is neareft the firft of Can- 
cer keeps longeft above the Equator : and the fame 
will happen as to thofe Places on the South Side of 
the Equator •, if the South Pole were elevated to thd 
Latitude, thofe Degrees neareft the firft of Capri~ 
corn would be longer above the Horizon. 

PROPOSITION VII. 

If one Place be further from the Equator than another y 
the difference of the longeft and Jhorteft Day, tend 
between Day and Night ', will be greater there ; fo 
as that the Places near the Equator have the hngeft 
and Jhorteft Day, and Days and Nights but little 
different. They at the North Tropic have only 
two Hours Difference bttwsen the longeft and Jhort- 
eft Day' > and their Days and Nights nearly equal. 

THIS 
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THIS* will cafily appear by taking two. Places, 
bne more northerly than the other, and finding the 
Length of the Day, at two Times of the Year ; for 
cue Place, and for- the fame Times in the other 
Place ; and alfo the Difference of the Day .and Night' 
at that rime, and you will find the Difference greateffr 
in the Place of greater Latitude, both as to the Day ; 
and Night, and the kmgeft and fhorteft Day. 

T RrO P+0 SIT ION VIII. 

M the Places in the fame Parallel have all their Day* 
equal, and therefore their longejl Day equal. 

FIRST elevate the Pole according to the La-* 
titude of any Parallel •, then take two Places in 
that Parallel, and bring the one to the Meridian, 
and obferve how much of it is below, and how much 
under the Horizon ; then btfng the other to the 
Meridian, and obferve the fame, and you will find 
the Difference the fame in both. This might be 
alfo fhown by the horary Circle. 

FROM thefe Things may be eafily underftood 
die Divifion of the Earth into Climates. 

A Climate is the Space included by two Paral- 
lels, between the Pole and the Equator, into whichr 
when the Sun comes, there is the Difference of half 
an Hour, as to the Length of the Day ; in which 
we may obferve the beginning of Climate in the 
Parallel neareft the Equator, and the middle when 
the Day becomes a Quarter longer, and the end in 
the Parallel from the Equator, which is the begin- 
ning of the next Climate. 

PROPOSITION IX. 

If we take fever al Places, whofe Parallels are equally 
dijlant, their, knge/l Days will not exceed om ano- 
ther 
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ther equally ; the Difference being greateft where 
they are mofi dijlant from the Equator. 

TAKE firft cije Parallel; and raife the Pole to 
that latitude, and dbferve die Contiririance of the 
firft of Cancer aBbve die Horizoq i then raife the 
Pole to the Latitude of another Parallel that is ten 4 
l}egree§ from it, arid obferve the Continuance aboye * 
the Horizon there, and fo for another thirty De- 
crees, and fijrty Degrpes ; ,the Continuance of the 
firft of Cancer above the Horizon, w'dl not exceed 
one, another equally., 

AND what is faid df the longeft Day, or the 
firft of Cancer, will hold as to any other Day ofr 
Degree of the Ecliptic. 

Proposition x. 

If in fever al, Parallels the bngeft. Days exceed one ano- 
ther equally, thffe Parallels will not be e qui dijlant ; 
and thofe further from the Equator will be Hearer 
together. 

THIS may be fhown by the former; for if 
they were equidiftant, the Days would not equally 
exceed one another as is iuppofed. 

T ROPOSITION Xfc 

Having the Length of the longejl Day in any Place; 
to find the Latitude of that Place. 

BRING the firft of Cancer to the Meridiany 
and the Index to twelve, and turning the Globe 
'till the Index point to the Hour as far diftant from, 
twelve as the Day is fong ; and mark the Point of 
the Tropic under the Meridian, then bring the firft 
ef Cancer to die Eaft Horizon, and elevate^ the 

Globe 
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Globe 'till you mark the Tropic in the Weft Side 
Of the Horizon, and the firft' of Cancer in the 
Eaft Side, and the Degrees of Elevation fhow 
the Latitude. 

THIS Propofition may be made <ribre gene- 
ral thus •, having the Length of the Day in any 
Place, to find it^. Latitude. This may be folveg 
the fame way, only for the 'jTropic take a ParaK 
lei that g<*s thro* the Sun's Place that Day. 

COROLLARY; 

THE Latitude of the Parallels of each Cli- 
mate may be thus eafily found •, for Example, irf 
the end of the firft Climate,, the Length of the' 
Day is twelve Hours and a half, and of the fecond 
thirteen Hours, &fr. 

TAOPOSITION XII, 

H&oing any Number of Days le/s than half a Tear ; to 
Jinathe Latitude of thai Parallel where the Sun 
Jhinesfolong to them> and where 'tis hid from them 
fo long. 

TAKE half the Number pf Days, and count fo' 
Aiany Degrees from the firft of Cancer ; on the Eclipr 
Qc, and mark where they end, and count from the 
Mark to die F*ole, and you have s the Latitude cjf 
that Place wherd the frays' and Nights will be £f 
fuch a. Number of Days. 

FOR if you raife the Globe to the Latitude 
found, you will fee that Point in the Ecliptic, dip 
at the North Part of the Horizon \ and all the 
Points between that and Cancer ', and as far bc- 
vond it, will keep abdve -the Horizon ; and fo the 
oun in them doth ndt fet. 
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T H U S 'tis eafy to find the Latitude of the Cli- 
mates in the Frigid Zoties^ where the longeft Day in- 
creafesby fomeDays. 

PROPOSITION fcllt 

To make a Table of Climates. 

THAT is, to find the Latitude, and the long- 
eft Day at the beginning, middle, and end, of each 
Climate; and the Diftance of the Parallels. £irft 
add (till to twelve a Quarter of an Hour ; and ydb 
have the increafe of the Day for that Climate ; tnen 
from that Length of Day find the Latitude by 
Prop. ii. and, for the Diftance of the Parallels, 
fubftrad: the Latitude at the end of the one Paral- 
lel, from that at the end of the next, mote norther- 
ly. The fame way the middle of the Climate is 
found by adding a Quarter to twelve ; arid find the 
Latitude for that by Prop, n. We here add a 
Table of Climates and Parallels. 

A Table of Climates and Parallels. 



Climates Parallels 


Longeft Day 


Latitude 


Interval 


* 
I 


Begin: 

Middle 

End 


Hours Min. 
12 o 
12 15 
12 30 


Degr, 

4 
8 


Min. 

15 
25 


4 15 
8 . 25 


2 

1 r , i 


Middle 
End 


' 12 45 
x 3 ° 


12 
16 


30 

.25 


8 


3" 


Middle 
End 


13 15 
13 30 


20 

23 


15 
50 


7 25 


4 


Middle 
End 


13 45 

14 


27 
30 


40 
20 


)5 30 



Glimatti 



-7 
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Climatei 
5 


Parallels hongejt Day 


Latitude , 


Interval 


Middle 
End 


Hours Min. 
14 15 

J4 ., 30 


Degr. 

11 


40 
28 


6 ... 8 


6 


Middle 
End 


H 45 
15 


39 
41 


2 
22 


4 54 


7 


Middle 
End 

Middle 
End 


15 15 
15 30 


43 
45 


32 
29 


4 7 


8 


15 45 
16. 


47 
49 


20 
1 


3 - 3 2 


9 
10 


Middle 
End 


16 15 
16 . 3Q 


50 
5J 


53 
58 


2 57 


Middle 
End 


16 45 

17 


53 

54 


17 

27 


2 , 29 


11 


Middle 
End 


17 15 

17 30 


55 
56 


34 

•37 


2 10 


12 


Middle 
End 


17 45 

18 


57 
5$ 


32 
29 




13 


Middle 
End 


11 15 

18 30 


59 
59 


14 

58 




14 


Middle 
End 


18 45 

19 


60 
61 


40 
18 




15 


Middle 
End 


19 *5 
^3° 


61 
62 


55 
25 




16 


Middle 
End 


19 45 

20 


62 
63 ■ 


54 
22 




17 


Middle" 
End. 


20 15 
20 30 


<>3 
64,. 


40 
6 




18 


Middle 
End 


20 45 

21 .0 


64 
64 


30 
49 




19 


Middle 
End - 


21 15 

21 30 


65 
65 


6 
21 




20 


Middle 
End 


21 45 

22 


65 

6.5 


35 

4-7 
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Climates Paralleli 


Longejl hay 


Latitude 


Interval 


21 


Middle 
End. 


Hours Min. 
22 15 ' 
22 30 : 


Degr % Min. 

*5 57 
■66 6 




22 


Middle 
End .. 


2* 45 
23 


66 14 
€6 20 




23 


Middle 
End . 


H 15 
23 3° 


66 25 
66 28 




24 


Middle 

End ! 


'2$ 45 ' 
24 \ 


66 30 
66 31 





THEY ufenot to carry the Table further ; 
for, in the Places following, the longeft Day in- 
creafes not by Hours, but by whole Days •, and 
the following Canon will Ihew the Latitude wliere 
it increafes even by Months. 



Months. 1 1 


2 1 3 1 


4 


1 5 


1 6 


p. M. 










Latitude 6 y 30 


69 30173 20 


7S 20 


84 


90 



PROPOSITION XIV. 

$o explain the Method of other Geographers in enume- 
rating the Climates, and making the 'Table. 

THE antient Geographers, .efpecially the 
Greeks^ thought there was but a fmall Portion 
©f the Earth inhabited % thinking the northern 
Places, and the horrid Zone^ could not be inhabi- 
ted •, and therefore they divided only the Fart they 
knew into Climates, and counted only fix of them 
from the Equator to the ardtic Pole, which they 
named from *fome remarkable Place in their 
Middfc. 

THE 
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THE firft was thro* the Ifle of Meroe> in Africa, 
or the City fo called, which is furrounded with 
the Nile. 

TH E fecond thro* Syene, a City in Egypt. 

THE third thro* Alexandria* a Sea-Port in 
Egypt, 

THE fourth thro* the Ifland Rhodes* in the 
Mediterranean. 

K THE fifth thro* the Hellefpont, others thro* 
Rome. 

THE fixth thro 1 the Boryjihenes* a famous Ri- 
ver in European Sarmatia. 

THE feventh thro* the Ripbcean Mountains 
of Sarmatia. 

THEY did not count any Climates to the 
South, which was unknown, and which many 
thought was all Sea % but others after them think* 
ing that unlikely 9 they did alfo count Climates 
on the other Sicfe of the Equator ; not from re- 
markable Places, for they knew none there •, but 
called them* as the North Climates are, with the 
Proportion Ami before them ; as the Climates a- 
f&infcMeroe,ov$wne,&c. 

AND when they underftood that more Parts 
were inhabited* they made more Climates ; fome 
named the eighth Climate from the Lake ofMa$tis 9 
the ninth from the Baltic Sea, 6?r. which Names tho f 
they are not neceffary in the Conftruition of the 
Tame, yet may be added to our Table where 
we place the Number of Climates ; thus we {hall 
better remember the Climates, and the Places in 
each Climate, and may compare the Degrees of 
Heat and Cold in them : which we chufe rather 
to leave to the Induftry of the Readers, that they 
be the better acquainted with the Globe. 

MOREOVER, they did not begin at the 
Equator as we do, but at the Place where the 
Jwgeft Pay is twelve Hours three Quarters, and 

D 3 fo 
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fo their firft is the fecond in ours, and their fecond 
oiy: third; ifor tl\ey reckoned that the Peaces un- 
der nine Degrees of Latitude could not be inKa- 
bited fpr the Heat there •, but the contrary being 
fqpnd, we coufd not aflent to their Method. Pto- 
lemy begins the firft Climate where the longeft 
Day i$ twelve Hours and a Quarter, or the Lati- 
tude four Degrees fifteen Minutes. 'Tis no great 
Matftr, yet; 'tis better to begin at the Equator, ' 
that allPlaces may be in fo % me Climate. 

PROPOSITION XV. 

Tojhow the Ufe of the Table of Climates. 

i. HAVING the Latitude of a Place, ta 
know it's longeft Day, and it's Climates. £ind the" 
tautude m the Table, and over againft it you have 
the longeft Day, the Climate, and Parallel ; if the 
latitude is not in the Table, take " the hetft a- 
bove, and below it. - f 

2. HAVING the Length of the longeft Day, 
in any Place, to knbw the Latitude and Climate 
iij that Place. Find the longeft Day,' and agaijifc 
it you have both. ' '- ' *", 

3. HAVI l^G the Climate, td.find the longpft ' 
Pay. This is eafily found; in the Table. . * " l [ 



CHAP, 
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QHAP. XXVI, 



Of Light, Heat,. Cold and Rains in the different 
. Zones , and other Propertm ieknging to the fever al 
Zones* '; 

TROPO SITION I. 

*Fhe Coups ahat moft contribute to make Light, Heat, 
* Cold, Rains, and other Meteors, and to preferve 
them infeveral Zones, and the neighbouring Places^ 
are j 

j. ^T^HEgiseater or lefs Obliquity,, or Parpen* 
X dicularity of the Rays that come on the 
Place. The laft of which make the greateft Heat, 
and the other two make more or lefs Heat in pro* 
portion to their Obliquity. 

2. THE Continuance of the Sun above the 
Horizon of the place 1 
'3. THE greater or Ids Depreffion of theSun. 
under the Horizon in the Night ; which caufes 
more or 4efs. Light, Heat, Rain, thick Clouds, 
fcff . From this comes more or lefs Twilight. 
:. 4. THE: Continuance of die Moon, for more 
or lefs time above or under the Horizon ; and it's 
greater or -life Ekvatioh above it, or Depreffion 
under it. !:,*.' 

v 5. THE fcme maybe faid of the fixed Stars, 
efpecially the more remarkable •, and of the fivo 
Planets, Saturn, Jupiter, Mars, Venus, Mercury -, 
K* they all Caufe fome fmall Light and Heat in the 
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Air, and change the Air various Ways, and excite 
Vapours }n it, as Aftrologers tell us. 

6. THE Kinds of the Earth that are in feveral 
Places ; for where the Earth is rocky or ftony ? 
jthere the Air is for the moft Part colder than 
where ? tis fat and fulphureous, ^iidhotfo fertile $ 
or where there is much Sand and no Rivers there 
'is much Heat and Drought. 

7. ADJACENT Seas or Lakes; from thence 
corrie a great many moift Vapours into the Ait ; 
and the Rays are not fo ftrongly reflefted from the 
Sea as from the Land. 

8. THE Situation of PJacp6rfar AeSun influr 
ences the Mountains and Vallies differendy, and 
the Rays are kept frotn the Haws, oftentimes \>f 
the Mountains, which do alfo in forte nteuifter 
draw the Vapours to them, as we feid Chap. ao. 
Whence 'tis the Mountains change the Seafora of 
the neighbouring Places j caufing Heat, Rain, &c. 
which wpujd-npc be if the Mountains' were nqti 
there. . 

,9. THE Winds, cfpecially , the general, arid 
ftated ones ; thus the ftafied caftoty WiraU teta- 
per the Heat of the Dog-Days^ and the general 
Wind in the horrid Zone*> efpecially the Eaft Winds 
in Brafil caufe a moderate Heat there: whilft thefe* 
is a vehement Heat in the Weft of Africa \ for in 
thefe Places the general Wind is not 4 lb- fenfihki. 
The North Winds ire cold and dry, ThoSoutb 
Winds are hqf and moift with tis. 

10. THE Ckhids: and Rain leflfen the Light 
and Heat.-- ; - " 

THESE are, I fuppofe, all theCaufcs trf the 
Changes that happen as to Light, Heaf, fifc. ei- 
ther in the farfc, oc.difierint Places, at different^ 
or the fame- times. : 

£ RQPQ* 
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: TKO POSITION ft. "" .; 

JfywtheStafms of the Tears as Sprite, Bummer, 
Auturmij -.and Winter are to he ifcfintd.' : ' ' 

AjLiTHO*,j«a.ffre riot, in treating of the &£* 
ences, to dUpute^boar the Definition* of thin© j 
yet y becahfc iHe'Sgnificatiefl of forne Words U 
dubious* wfe muft ebcpkirt^thenv hefei to ^void 
.Omftjfiooy and: chat Student* may 'hoi fee enfcta-' 
gled and deceived with different Meanings. -• - 
-- THE'Qieftioir indodes tvfo Ififficulties 5 ; 1*.- 
WhcthcrAeSaHfons are detef mined tof the Sim's 
Entrance into, and continuing ity certain Signs of 
««e XcHpuc, as ^Aftronomers 'genewHy fuppofe, 
^calling «* Spring, when the Sun entefS the firft of 
Aries, which- continues 'till it enters the firft of 
Cabceri andniakng itSummef *m the San mdv&f 
Jfrom that to the firft of ZUto*yftM Aifturrih f tHf it 1 
dome to (the firft vofr&^^yKntf ftyirjter "tip Jt 
/oomfrto;jdK::6rftiofi4Wd'iagairf: : • 

f 'TISjWldrmiMtthefe jMhWft* ; are n6ttrW 
in all EboKq.ifottmfy fet tofefeto'ttirNortli of tlfe 
Equator ,rfW.'in«heSoa<*i Places triey haw Sfofirfg 
while the Sun ist between the fir* fa Win; aM th? 
firft 0frG^ai^, t ^ntJSuni(mer' ifron* , that to the 
jgrftofe/frw* and ft oh'tte'fcontaftry to *e former* 
aixl<>r*:iriTOthiftk;th*&afbns cannot" 1 be explain- 
(Bd-in a Senfi agreeable to all Places* 'and yet they 
rnay : aWtKJght-ttD>be. Moreover^ ^'Definitions 
»boye dalxwt agree to Places in tM TbrrU tone \ 
for; wheriitheSun pafifes over them' it muft be al- 
lowed us be'Siiawnor there (ertpept fome other: 
Catifc altekit) ; wldvWpefe-to the' Heavens, and 
w Hacoon' taeiEquaw, it ougM not to be either 
Spring or Autumn when the Sun is paft the firft 
pf dries, but Summer, for then the Sun is patting 
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over them, and fo making the greateft Heat to 
them : nor can that Summer be transferred to the 
fifft of Cancer, or Capricorn. And the fame may be 
laid of Places between the Equator and Tropics, 
becaufe the Sun paffes over them alfo before it 
comes to the firft of Cancer or Capricorn, and fa 
inakes Summer firft. For it muft be knowi, ' that 
tho' Definitions are arbitrary, yet alL agree in^ 
making the Summer to be caufed by Heat, and 
tjie/ty^inter by Cold, orkfs Heat ; and Definitions; 
muft be lb frapied, as to agree in part with thefe 
Notions, or not to be j=epugnafii to' them \ and therfe * 
is T the fame Difficulty as to Spring and Autumn in 
the horrid Zm$ \ whilft there feems to be none a* 
ill, efpecially at the Equator* '.. -; ,r . ; 

THE ie<pprid pifficulty whfch 4nade. the Que*: 
(Uon be propqfed is, whether, the Seaftms are to be. 
tyetfmined frm the X)egrfr of Heat andCdd, dr. 
jfh#L the Sun'j*. qpprty<Mng-> or withdrawing .? for* 
the common Notiop of the Europeans of j the Sea*: 
fpns foc]udes<the?n bpth, efpecially thaCokl and* 
Heat, tho' Aftronoipers have moftjpegafed to the* 
$w£s.Place ia.^ Moreover, ftis Found 

«vmany Places ipthe torrid Zomitk&x theSeafon* 
4o tfat apf^er t;hf Siutfs. coming itaithem, * or go- ; 
ipg #om Ae^,tj3\ft th4t they find it Winter (iv 
founding nptj ifl4 e 3d with CoH, r hut with Rains 
and Storms) , .yv&ePijii fliould be Sun*n*©ry .by th<i 
§un*3 hieing' nearly above thesm;/* and on the coru 
trary, they find it Sumojer ^ihetr the;Sun; -gcto 
from thetq, and #iey t ftiould. rather have Winter** 
pf ,\ which Jfrangp thing ^e fliall ^giyeEstampfe* 
Afterwards. And therefore they m^kfii their Sunsn 
iner to confift in, a clear Sky * and then? Winter in 
W£t Weather, with a little Gold; ; AhcLitherefere 
^hq'Notions o( the Sqaipnp difier Imiich according 
taijh^Pjacss. : ' * •. \:> < 

AFTE^ 
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AFTER confidering thefe Difficulties, I am 
p{ Opinion £ 1. fpepg ui feven^ places of the Tor- 
rid Zone* as was fatd in the fecond Difficulty, and 
alfo in fome Places in the Temperate Zone, Heat 
and Cold have no regard to the Sun's Motion ; nor 
are yt to think that Heat and Cold makes the Sea- 
fons', except we diftinguifli between Seafons of the 
Heavens and of the Earth ; which Wojds wemuft 
ufe for want of better; hence the terreftrial Summer 
Seafon of a Place,, is the Time of Year when th< re 
is' greateft Heat there ; but die celeftial Summer 
is pie Time when one might expeft the greateft 
Heat from the Sun's nearnefs ; and the like may 
be laid of the Winter Seafon : and tho' in fcveral 
Places the celeftial and terreftrial Summer and 
Winter happen at one Time of the Year 5, yet in 
lbme Places of the Torrid lone they atfe ip different 
Times Af the Year* as fhall be mowed hereafter. 
Ancl the fame' is to be faid as to the celeftial a»d 
terreftrial Spring and Autumn, 

2, SEEING there are but few Places where 
the terreftrial Summer and Winter differ from die 
cfcleftial, as to the time of Year, they happening 
in moil Places af the fame rime of the Yeat ; tKere- 
fore the celeftial Summer may be. called fimply the 
Spmmer, and fo the terreftrial Spring, die Spring, 
£5^. and when we would fpeak of the terreftrial Sum- 
mer or Winter we fhall call them Terreftrial, to 
dfitinguifh them from thofe abfolutely called Sum-. 
mer and Winter, when, the Celeftial and Terreftrial 
agree. 

THE celeftial Summer of a Place is wjien 
the Sun comes neareft, to fr % s Zenith ; and Win- 
ter wTieii furtheft frorn it ; and Spring is Between!, 
the end 6f Winter* atiH beginning of Summer ; and/ 
Autumn between the "end of Summer and begin- ] 
ning of Winter. And thefe four Seafons piay be; 
$us underftood in all Places, ' ' * ; " * 

; ; ! ' *.. frROP&s 
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PROPOSITION in. 

The celeftial Summer oftbofe Places between the North 
Tropic^ and the North Pole, begins when the Sun 
enters the firfi of Cancer, on the twenty firft of 
June, and ends, when it enters the firfi of Libra, 
on the twenty firft of September ; and at the fame 
Time in alfthofe Places. And 9 tis Autumn with 
them when the Sun goes from the firfi of Libra to 
the firfi of Capricorn, and Winter while 'tis be- 
tween the firfi <jf Capricorn, and the firfi 0/ Aries. 

THE Truth of this Propofition appears from 
the forefaid Definitions, and may be eafily fhowa 
on the Globe and Maps \ for the Sun is lead di-r 
ftant from the Zenith when in the Tropic of Can* 
cer \ and is at a mean Diftance when between the 
firfi: of Libra and Capricorn. 

THE Summer Places between the South Tro- 
pic and the Pole, which takes in the Temperate 
and the Frig id Zone, begins when the Sun enters 
the firft of Capricorn, and ends when it enters the 
firft of Aries ; and their Autumn is between. . the 
firft of ArieS) and the firft of Cancer •, and the 
Winter between that, and the firft of Libra -> an4 
between that, and Capricorn is their Spring. 

THIS may be fliown the fame way as the 
former. 

THESeafbns in thz Torrid Zone do not begin 
in all Places at the feme time, i, Thofe under 
the Equator have this peculiar to them, that they 
have two Summers, two Winters, and as many 
Springs and Autumns, and that each Year •, fo that; 
between the twenty firft of Marcb 9 and the twen- 
ty firft of September they have, or lhoqld have 
j>y tj*e Join's Coqrfe all the four §eafons \ and the 

fame 
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feme again between the twenty firft of September \ 
and the twenty firft of March. 

ONE Summer is between the firft of dries, 
and the fecond of Taurus, or Tenth of March, 
and Eleventh of April. 

AUTUMN between the fecond of Taurus, 
and the firft of Cancer * or Eleventh of April) 
and Tenth of June. 

WINTER between the firft of Cancer, and the 
twenty eighth of Leo or the Tenth of June, and 
Tenth of Auguft. 

SPRING between the twenty eighth of Leo, 
and firft of Libra \ or Tenth of Auguft, and Twelfth 
of September. 

AND the fame Sealbns return when the Sun is 
in the oppofite Places of the Ecliptic ; which is 
eafily demonftrated on the Globe, according to the 
forelaid Definitions, or the Sun's Diftance from 
the Zenith, But as to the terreftrial Seafons, they 
are different in feveral Places under the Equator. 

2. THE Places in the North Torrid Zone have 
the end of Autumn, and beginning of Winter at 
the fame time on the twenty firft of December \ but 
the beginning and end of the other Seafons of 
Summer and Spring, and alfo the beginning of 
Autumn, are not at the fame time, but are on 
different Days in different Places ; for the end of 
Autumn, and beginning of Winter, is there when 
the Sun is furtheft from the Zenith, when in the 
Meridian, which happens in the firft Degree of 
Capricorn. The other Part is alfo plain, for if the 
Places have different Latitudes, the Sun will be 
in their 2enith on different Days ; that is, their 
Summer begins at different Times, and will have 
a mean Diftance from the Zenidi at different 
Times, and fo their Summer will end, and Au- 
tumn begin at different Times, And in the fame 
way, their Winter will end, and Spring begin at 

different 
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different times ; becaufe the mean Diftance from 
their Zenith will be different ; tho* it will, in all 
Places, begin between the Tenth of December, 
&nd the Tenth of March. 

3. THE Places in the South torrid Zone ha\^ 
the end of Autumn, and beginning of Winter at 
the fame Tittfe i. e. the Tenth of June \ but the 
beginning of Summer and Spring, and the begin- 
ning of Autunta, are not at the fame Time, but 
different in different Places ; yet fo as the Summer 
there falls always between the Tenth of Sep- 
tember \ and the Tenth of December ; and the 
end of Autumn, and beginning of Summer, be- 
tween the Tenth of March, and the Tenth of 
June ; and the beginning of Spring, and end 
of Winter, between the Tenth of June> and 
the Tenth of September. This may be proved 
as the former Was ; for the Sun, being in the 
firft of Cahcer, is then at it's gteateft Diftance 
from them •> and then it's Winter iii them all i and 
the Sun being Vertical to them in different times, 
their Summer, and confequendy Autumn and 
Sprihg, are at different tihies. 

4. THOSE Places between the Equator and 
the eighth Degree of North, or South, Latitude 
have fomething jieculiar ; viz. the Sun, by ap- 
proaching to, and withdrawing froril thdir Zenith, 
makes two Summers, two Springs, and but one 
Autumn, and one Winter in a perverted order, 
thus ; Spring, Summer, Spring, Summer, Autumn, 
Winter. 

THE Caufe of this Paradox is this t iuppofe 
a Place in the eighth Degree of North Datiaufe, 
the Sun is vertical to it in the terith Degree of 
dries, and then Sumnler ahd Winter will be to 
them when the Sun is in the firft of Capricorn > 
tohich is twenty feven Degrees thirty Minutes 
from the Parallel of the eighth Degree of North 

Latitude 1 
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Latitude ; and the Sun will have a mean t)iftance 
when 'tis thirteen Degrees forty five Minutes froni 
fchem ; Which happens four tim& ih a Year ; i. 
wheriinthe third of Getting thenthe Spring begins, 
becaufe the Sun begins then nfearly to approach to 
the Zenith of the Place, where it will be Summer 
again in the twentieth 6{ Virgo ; and when it comei 
to the twenty 6fth of Libra, 'tis at a mean Diftance 
again, and then begins Autumn ; the Sun with- 
drawing from them ; and at the firft of CdpHcorh 
it is Winter ; and at five Degrees of Pifces 'tis at 
a mean Diftance again, and then bfegihs Spring, 
for the Sun is approaching to them i and the famd 
happens in Places under the eighth Degree df 
South Latitude. 

BUT if the^ Place be above eight Degrees 
Latitude, then it doth not hold good ; for the 
Sun in Cancer, or Capricorn, is here a lefs Diftancd 
than a Mean : for if in the ninth Degree of 
North Latitude the greatdl Diftance will be at 
the firft of Capricorn, which is thirty two Degrees 
of Declination North and South ; and the Mean 
fixteen, which is more than the firft of Cancer's 
Diftance, which is but fourteen Degrees thirty Mi- 
ftutes •, therefore Summer will then laft 'till the Sun 
be fixteen Degrees from their Zenith, which is not 
5 till the Sun comes to the twenty fourth Etegfee 6f 
Libra, about the Sixth ofOftctier. 

THERE feem to be here fotne new tfifficul- 
6es ; i. That it cannot be Summer with them when 
the Sun is in Cancer, Leo, Virgb, for the Sun is in 
them both going from and td the Zenith ; but 
that 'tis Summer only in thtf g6ing from the Zenith. 
I anfwef, that Summer conufts in it's going back 
from the Zenith to a mean Diftance, which it ne- 
ver does 'till it come to the twenty fourth of Libra, 
vrhen the Summer muft end. 

ft, IN 
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2. IN Places under the eighth Degree of Lati- 
tude, or in the fourth, as was fappofed, the Spring 
could not. begin when the Sun is in the third of 
Gamut, for men 'tis going farther from the Ze* 
jnith ; but it goes only one t)egree further, andf 
therefore wefoid it was nearly Spring, and we can- 
fcotmake a fifth Seafon for that fa Jl Matter, 

OTH ERS may think w ftouM aot put Spring- 
between two Summers, but cotont it afll Summery 
while the Sun is at lefe than a mean Diftance from 



the Zenith. And tho* it go a Degree further, yet 
it's Continuance, increafe it ; tho' we fliall not difr 



that will not cool the Air feafibly, but rather, 



jHite that matter, only think the Method laid dowij 
js beft* But en6ugh, or too much, of this (a). 

(a J Mr. Ditto* has given a or half bE (for becaufe them 

gedmetrical and eafier Demon- is no leaft Diftance of the Sun,* 

ftration of this Paradox. By therefore the mean Diftance is 

the Definitions explained un» half the greater) that is* to a 

iicr Brop.z. Each of ehofePla- third of CE. or *£=$ i<. 

cesJhould be fo (ituated, that Therefore as CA is *$.«., Kb 

two Points may be taken in its will be nearly eight Degrees > 

Meridian, one lying to the and therefore all thefe Races 

North, the other at an equal are nearly within eight De- 

Diftanoe to the South; the Pi- groes of the Equator. But the 

fUnce whereof fiippofe from the Sun proceeding in its annual 

Vertex equal to the mean Di- Motion from £ xo C, and 

fiance ot the Sun from the then again returning to E, 

fame. Let now AB be the E- produces the abovementioned 

quator, C Bg. jz. ) CD and Seafons in this Order. When' 

EF the Tropica, and CAE, in the Point E, where the 

FBD, the Meridian of the Diftance is greatest from thp 

Place, and a Place therein f, place b 9 it begins Winter, in 

at remote as poflible -from the d the Spring (viz. bdz=;bC) 

Equator to the North. The in b the Summer, in C the fe- 

Nortb Point therefore is C, cond Spring, in b the fecond 

whole Diftance IC is equal to Summer, and in d the Ayr 

the mean Diftance of the Sun, tump. 



p R&- 
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PRO POSITION IV. 

4 Place faitig given M the Torrid Zone* to find the 
Days when the Summer', Autumn, Spring* and 
Winter bVgin- and end there. 

1. IF the Plactf.be in the Equator, we (hewed 
in the preceding Ptopofidon whm the Seafcns of 
the Yeaf begfn ; each returning twice in one Year. 

2. IF the Place be beybnd the eighth Degree 
<)f Latitude, . bring it to the brafc Meridian, and 
mark with Chalk the Place it is under ; then turn- 
ing the Globe obferve what Part of the Ecliptic 
comes tjiKlee the Mark, and when the Sun corned 
there, Summer begins; thendbferve the middle 
Degree between the Mark, and the Tropic of Ca- 
pricorn* tf the Place have a North Latitude, but the 
Tropic jof Cancer if South -,,and turn the Gl6bd 
*till ttfo Points of the Ecliptic come under that 
middle Degree : the one is the Place the Sun is in 
when Spring, the other when Auttimn begins ; and 
Winter wUl be? #heii the Sun is in the firft of Ca- 
pricorn* if the Place be to the North, but Cancer* 
if to the Sfcuth of ihe Equator, The fame may be 
done by the Maps, but more accurately by the 
Tables of DecHnatioh. 

I N which find the Declination equal to the La- 
titude, anxfragsrinft it you^viU have four Days of 
the Year ; and take that Day for the Beginning 
of Summer which is between the Tenth of March 
and June* if the Place be North ; and between 
the Tenth, of September* and Tenth of December* 
if South Latitude. 

THEN take the half of the Latitude from ele* 
Ven Degrees ninety five Minutes, and find the 
Remainder in the Table, you will fee again four 
Days againft it, in two of which the Sun is at a 

VOL II. E mean 
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mean Diftance from the Place ; and if the Place 
be North, take two Days, one between the Tenth 
of December ', and Tenth of March, the other between 
the Tenth of September, and Tenth of December j 
the , former will be die beginning of Spring, 
the latter of Autumn : but if the Place be in 
South Latitude, take the Day between the Tenth 
of June, and the Tenth of September, for the 
beginning of Spring ; but for Autumn, take 
that between the Tenth of March, and 
Tenth of June ; and Winter will begin the 
Tenth of June, or December, as the Place is South 
or North. 

3: IF the Place have lefs than eighit Degrees of 
Latitude, it will have two Summers, two Springs 
and Autumn, and Winter^ except we reckon the 
Spring between two Summers to be a Part of a 
long Summer, and then we do as in the former. 
Cafe ; but if we reckon there two Summers, and 
two Springs, according to our Definitions ; find, as 
before, the beginning of Summer ahd Winter, and 
take out of the Table four Days at a mean Di- 
ftance, and take two of them as before for the be- 
ginning of Spring, viz. that which is next to thefirftof 
Summer ; and for the fecond Summer's beginning,, 
take the Day that is as far from the twenty firft 
of June, as the firft Summer's beginning. 

P ropos ir 10 N V. 

In the Temperate and Frigid Zone the four Seafons 
are dmoft of the fame Length ; but in the Torrid 
Zone they /ire unequal , yea one and the fame will 
be different in different Places there. 



THE 



Chap. i6i of XJmverfal Geography. 579 

THE former Part of the Proportion is plain, 
becaufe the Sun goes thro* three Signs in feach 
Seafon, and fo the Times will be nearly equal, ex- 
cepting a few Days, viz. five that the Summer, aftd 
four that the Spring, in northerly Places exceeds 
the AutUmrt, and Winter and in Places foutherly 
the Auturtin, and Winter exceeds the Summer and 
Spring as much, becaufe of the Sun's Eccentricity* 
as we faid before. 

2. IN Places under the Equator thefe ate two 
Summers (and likewife the other Seafons) and both 
fhort } aftd the two Springs alfo, each having only 
thirty Days, and both Summers and both Springs 
have fixty four Days, i . e. two Months, and twa 
or four, Days : but the Autumn and Winter have 
fifty five t)ays* and the two Autumn one hun- 
dred afid teh, and the two Winters as many, u e. 
near four Months. 

3. THE nearer the Places in the Torrid Zone 
are to the Equator, they have the longer Sum- 
med, and the lefs Winter ; arid an Autumn and 
Spring more or lefs ordinary. In Places of lefs than 
ten Degrees Latitude, the Summer is no lefs than 
fix Months. *, and h6w long eadi Seafon is, may be 
known by rhe preceding Propofition. 

SO far of the celeftial Seafons ; but 'tis hot 
from thefe only that Light, Heat, Cold, 6fc. do 
ffow ; there are other Caufes, which we (hall now 
eonfider. 

p ROPostnoN vr. 

The Sun goes near the Zenith of Places in the Torrid 
Zone at Mid-day \ but at Mid-night goes far from 
it under the Horizon^ and the Places are there aU 
rnofl in the middle of the Earth* s Shadow^ and the 
Sun's Rays neither enlighten nor warm their Air, 

E % In 
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In the Frigid Zone, as the Sun is a great way from 
their Zenith even at Mid-day ', fo at Night it goes 
but a little way under the Horizon, and fends fe- 
veral Rays by Reflexion into the Air there. 
In the Temperate Zone the Sun is, at Mid-day at 
an ordinary Dijiance from the Zenith, and at Night 
. is a good Way under the Horizon in Winter ; but 
fends fome Rays by Reflexion into the Air in the 
Summer-time. 

TO lhow this by the Globe : elevate the Pole 
for the Latitude of a Place in the Torrid Zone, or 
rather put the Poles in the Horizon •, and confix 
der the Parallels which the Sun defcribes in revol- 
ving, how far they are above, and under the Ho* 
rizon, ani the firft Part will be plain, 

THEN elevate the Pole for the Latitude of 
a. P]ace in the Frigid Zone, and you will fee the, 
Parallels are but a little way under the Horizon j 
which fhows the fecOnd Part. 

AND again elevate for the Latitude of a Place 
in the Temperate Zone 9 and you will fee the Truth, 
of the Third Part. 

P ROPO S ITION VII. 

To find the Continuance of Twilight in a given Place* 
at a given Time. 

IT'S Continuance is from the firft appearance of 
Light to the Sun's riling, and from Sun-fetting to 
it's Difappearance •, which Aftronomers have found 
by Obfervation to be at eighteen* Degrees under 
the Horizon. 

ELE V ATE the Pole, to the Latitude of the 
Place, and find the Sun's Place that Day in the 
fecliptic l which being marked, and die Mark 
brought to the Horizon* and the Index of the 
Houf Circle to twelve, turn the Globe 'till you 
find* by a Quadrant of Altitude, or a Pair of 

Conlpafite, 
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Compafles, that the Sun Is eighteen Degrees uhde r 
the Horizon ; and you will fee how many Hours 
the Index hath pafled : and fo long is the Light in 
difappearing in the Evening, and in appearing in 
the Morning •, as may be tried in the Eaft, fuppo- 
fing the Air to be clear* It will be convenient to 
give an Example in each Zone, 

proposition vra. 

Jn Places in the Torrid Zone the Twilight is leaf}, 
and in the Frigid Zone greatefi^ and in Places 
in the Temperate Zone* in a Mean between the 
two. 

FOR under the Equator, and in Places near 
it, the Twilight, according to the former Hypo- 
thefis, is about one Hour ; but by Experience 'tis 
found to be but half an Hour, or a little more * 
becaufe the Air, being fo groft there, is not fa 
high as is requifite to mak Twilight at the Depref- 
fion of eighteen Degrees 5 and befldes, the Suppofi- 
tion of eighteen Degrees requires very finall Light, 
foch as in the beginning of Twilight: which by 
the Vulgar is not counted Twilight. 

IN the Frigid Zone the Twilight lafts for feveral 
Days, while the Sun is under their Horizon. 

IN the Temperate Zone the Twilight lafts three, 
four, five, or fix Hours, and all Night in fome Places 
in Summer-time, according as the Places are moj-e 
or leaft near the Frigid Zone. Thefe things may be 
$11 proved by the Method in the preceding Propo r 
fitioiu 

PROPOS ITION EC 

A Place being given in the Temperate or Frigid 

Zone, and another Place in the Torrid Zone, and 

E 3 likewife 
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likewife the Day of the Year, to find the Hour in 
the Torrid Zone in which the Sun Jhall have the 
fame Altitude (andfo affeft the Horizon with Ray? 
of equal Force) as it hath in the Temperate Zone 
at Mid-day. 

ELEVATE the Globe for the Latitude of 
the Place in the Temperate or Frigid Zone, and 
bring the Sun's Place to the Meridian, and obferve 
it's Altitude, and that is the Altitude of the Rays 
which warm and enlighten that Place. 

THEN elevate the Pole for the Latitude of 
the Place in the Torrid Zone, and applying the 
Quadrant to the Zenith, mark on it the Altitude 
before found, and bring the Sun's Place to the 
Meridian, and the Index of the Hour Circle to 
twelve, and move the Globe and Quadrant 'till 
the Sun's Place agree with the marked Degree Qf 
Altitude, or the Quadrant, and the Index will 
fhow the Hour fought ; and therefore the Rays 
falling in both Places with the fame Obliquity, 
there is the fame Degree of Light and Heat in both 
Places, except other Caufes hinder it. viz. i . That 
the Sun had before introduced a Temper into the 
Air of the Torrid Zone, which it had not into the 
the other Zones. 2. The Sun rifmg up more di- 
reftly in the Torrid Zone, the Rays are all fent 
almoftthe fame way •, which will caufe greater Heat 
.than if it had afcended obliquely, and fent the 
Rays a great many Ways, which difperfes them ; 
whereas Heat requires they fhould be gathered 
together. 

FOR Example ; Let us find out in the equino- 
<5Ual Day, and Hour when the Sun is as high 
above the Equator as at Amftardam at twelve 
o' Clock that Day. 

PROPO- 
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P ROPOS ITIO N X. 

To explain the Caufes of Light , Heat, and the Seajons, 
Jhewed in the preceding fropofition, under the Torrid 
Zone. 

1. THESunrifes up dire&ly above the Hori- 
zon every day, efpecially under the Equator, to 
the Meridian and Zenith of the Place ; and there- 
fore the Rays decline from the Perpendicular at 
nine in the Forenoon about forty Degrees, and 
come ftill nearer to a Perpendicular as they ap^ 
proach to the Meridian, and afterwards decline 
from it 'till four in the Afternoon, when the Sun 
begins to fend the Rays very obliquely ; and there- 
fore the greateft Heat is between nine and three or 
four o'Clock, if no other Caufe hinder •, and be- 
caufe the Sun in their Meridian hath different Di- 
ftances from the Zenith, it is Winter when moft 
diftant, and Spring at a mean Diftance going from 
the greateft Diftance to the Zenith, and Autumn 
while it goes from the mean Diftance to the great- 
eft, either at the firft of Cancer or Capricorn. 

2. IN Places under the Equator the Sun is never 
left than twelve Hours above, and as many below the 
Horizon •, but in other Places of the Torrid Zone 'tis 
an Hour, or at moft an Hour and thirty Minutes 
more^bpve in tjie Summer near Cancer or Capri-, 
corn \ and as much in the Winter lefs than twelve 
Hours: which caufes the Nights to be a little? 
colder, and the Heat of the Day of lefe continim\CQ 
in the Winter-time. 

3. IN the Night the Sun is far under the Hch 
rizon, fo that there ^re fcarcely any refle&e<$ Kays 
to enlighten the Air •, which caufes the Cold to in- 
WWte 1 an4 &e Air being condenfecl thereby, ta 

E 4 * feir 
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fall down by it's Weight-, and their Twilight 
there is only fbrabput h^lf an Hoyr. 

4. T HE lame way the Moon rifes almoft per- 

!>endicularly to the Horizon, tho' a little more ob- 
iquely, becaufe it goes five Degrees from the E- 
cliptic, and continues a little above twelve Hours 
above the Horizon, and almoft as many belojv, 
going far under the Horizon. And thus itmay* 
by it's perpendicular Rays increafe the Heat of the 
Night, efpecially if near the Zenith ; but the ef- : 
fed is.fcarcefenuble by it's jhort .continuance above 
the Horizon. 

5. ALL the Stars rife and fet in Places near 
the Equator, but in Places near the Pole they da 
not > and may therefore caufe fbme frn&U Light, 
and Heat in t$e Air, 

6. IN feveral Places of the horrid Zone, as in. 
the Indian Iflands, and Jndia itfelf, and in the South 
Part of Africa, and in Guinea in Africa, and Mexico 
in New Spain } the Earth is fulphurequs, and fends, 
forth more hot Exhalations, which giye Heat, and 
fome peculiar Properties to the Air. In fome, 
Places *tis fandy, as in the North Part of Africa^ 
and in a Part of Libya, the Blacks Country, and in 
feveral Places in Arabia, in P?ru, and Places be-/ 
tween Peru and Sr^zi/ ; in which Places there is 
great Heat from the Sand that retains the Heat; 
from the Sun long, and communicates it continual^ 
ly to the Air ; in other Races there are feveral Ri r 
ver5, but few jn thefe ; ^nd in Abaffia, Guinea, Con- 
go, Ifidia, and Braftl, there are many Rivers th^t 
afford moift y^pours, which beat Js&ck the Sun*s 
Heat fo as to make it rrioifc tolerable. 

7. SEV£R AI^ Placps 1/1 the TarridZone have? 
the Sea near them, ! a$ in India, and the Indian Illes, 
and die South : Pari; of Africa, * Guinea,. Br afiL, Peru. 
and ( the Afexifan Spain y few/Hhces of the for rid 
Zone are inland Parts, as tfye middle 6f Africa, and 

the 
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the Countries between Peru and Brafil, where the 
Heat and Drought is greater than the former^ 
yrhere the Air is more moift, except other Caufes 
concur to hinder. 

8. MOST Countries in the Torrid Zone have 
the Sea almoft round them, and in their middle a 
Chain of Mountains more or lefs high ; as India* 
and the Indian Ides, the Tongue-like Part of Afri- 
ca, Peru : and this alters the Light, Heat, or caules 
Rain there 5 in fome Places they keep off the eaft- 
crn Sun, and in others the weftern. And the Rains 
caufed there, as in Chop. 20. hinder the Light and 
Heat ; and there are but few Places there without 
thofe Things, as the Heart of Africa and Mexican 
Spain, or may be more. 

9. THE Effects of the Winds in the Torrid 
Zone are various and remarkable •, for the general 
Winds blowing to the Weft cool the Places in the 
eaftern Shores of Africa and Brafil \ but not thole 
on the weftern, as Peru, Guinea, Congo, Angola. 
Some Winds are peculiar to fome Places ; as the 
South Winds in Peru, which carry the Vapours be- 
fore them 5 othbt Winds are ftated (as in Chap. 2 1 .). 
which change the cekftia} Seafons, blowing as con- 
trary as the Heavens move. 

THE Clouds and anniverfary Rains in feveral 
Plaices of die Torrid Zone alter tne influence of the 
Sun ; being as conftant almoft as the Sun's Motion : 
ajid diey are miftaken who think all things in the 
fiiblunary World are incoijftant, and without Or- 
«Ur4 and that only the heavenly Bodies are conftant 
in their Motions. 

' AND feeing thofe caufes are fo many and va? 
ifious, feme p#Vftilin£ in one Pla.ce, fome in ano- 
ther ; fome at one time, and fome at another ; ei- 
ther concurring with, or oppofmg one another, no. 
wonder the Seafons in the frvrid Zone lhould be fo 
changkbte.- -*••«.**' 

*' , PRO* 
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PROPOS ITION XL 
75? determine when, or in what Months of the Tear* 
the four Seafons happen on the Earthy viz. Springy 
Summer, Autumn, and Winter ', in different Places 
in the Torrid Zone, 

WE (hewed, Prop. i. that the Seafons in feve* 
ral Places of the Torrid Zone do not agree with the 
Sun's Motion, for 'tis Winter there when the Sun 
is at, or near, their Zenith ; and Summer when it 
is fartheft off: for which reafon we diftinguifh be^ 
tween Seafons that are Celeftial, and thofc that are 
Terreftrial, We ihewed alfo in Prop. 3. and 4. 
when they had the celeftial Seafons in the Torrid 
Zone : and feeing the terreftrial happen not at the 
fame Times, or conftandy at one Time, in diffe- 
rent Places, we mull determine their Times from 
Experience, and as much &s can be fhown why 
they do not agree with the other Seafons in the 
Heavens ; and that from thefe ten Caufes in the 
firft Propofition. And firft, we muft know that 
'tis not a raging Cold* or Froft, that makes Win- 
ter in the Torrid Zone, but Rains, or lefs Heat than 
in Summer ; and likewife in feveral Places of the 
Torrid Zone there are only two Seafons of the Year, 
Summer and Winter, which are chiefly diftinguifh-^ 
ed by wet and dry ; for in Winter there is feme* 
times more Heat tnan in Summer, with a difficulty 
of breathing, fqr the Clouds and Rain beat down 
jhe warm Air ; and Spring and Autumn are not fo 
obferved and diftinguifhed by Signs. 

LET us begin with that Pari of Africa which 
is in the Torrid Zone, and go round eaftward to the 
Braftl thro* the whole Torrid Zone-. . 

THE Countries on the weftern fhore of Afri- 
ca, from the Tropic of Cancer to Cape Verd, which 
is fourteen Degrees Norft Latitude, vc all fer-, 

" * vh 
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tile in Corn, andfeveral forts of Apples, and in 
great Flocks of Cattle, and the Inhabitants of ror 
buft Bodies ; the Heat there being a little above 
what is in a Medium ; fb that they go naked, ex- 
cept their Nobility and rich Men, who cover them- 
felves with Cloaths. The Caufe of the Fertility 
and temperate Air there, tho' it be in the Torrid 
Zone, is, 1. The many Rivers, the chief whereof 
are Senega and Gambea, that water the Country, 
and render the Air the colder. 2. The neighbour- 
ing Sea j which affords moift Vapours, and cool- ' 
ing Winds ; but how the Seafons are here, and in 
what Months their Summer and. Winter, I have 
not found among Writers, thro* their Folly or Neg- 
ligence •, tho' I found in a Journal that in one of 
the Ides not far from Cape Verd called Hefperides, 
or St Vincent , in Latitude fixteen, the rainy Months, 
i. e. their Winter are Auguft, September,, Oftober y 
November ; December and January, which Time a- 
grees almoft with the Seafon by the Sun's Motion ; 
for in May j June and July, becaufe the Sun is at, 
or near, their Zenith, it makes their Summer Sea- 
fon, when they have the Air more hot and dry, 
without Rains ; and in February, March and April, 
it's Spring : for the Sun is then moving from the 
mean pittance to their Zenith, and they have Heat 
in a Medium without Rain; and Auguft, Septem- 
ber, Qfiober make Autumn, becaufe of the Rains 
then, tho' it lhould begin fQoner, for the Sun is not 
in Augufi come back to a mean Pittance ; and No- 
vember, December, January are Winter, the Sun be- 
ing then furtheft from their Zenith •, and then they 
have much Rain, and fome Cold ; but the Writer 
fays 'tis not fo every Year, but for the moft part ; 
^nd does not remember how the Seafons are in the 
peighbouring Continent of Africa ; only he adds 'tis 
quite otherwife on the Shore of Sierra Leona, as ye 
fliall now fhow. 

2. THEN 
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2. THEN the South Part of Africa that runs 
Eaft and Weft, called Guinea, that is four or more 
Degrees of Latitude North. There is continual 
Heat, without intervening Cold; yet there are 
fbme Months they call Summer, others Winter ; 
for on the Shore of Sierra Leona, and at ninety De- 
grees of North Latitude ; and in feveral Places of 
Guinea , they efteem that March, April, May, June 
and July, make their Winter, efpecially April, May 
and June ; for there falls then fo much Rain that 
is hot or warm, and there are fuch Thunder and 
Lightning frequently, and fuch Storms and Hurri- 
canes as cannot be conceived by any but thofe that 
have feen them. The Pvrtuguefe call thofe Storms 
9ravados, which we mentioned in Chap. 21. And 
in thefe Months the Fields lie wafte, without grow- 
ing Corn ; but after the Storms are over, they dig 
the Ground that is dry, the Rain being drank iii, 
and mix broken Pieces of Coal with it inftead of 
Dung, and let it rot in the Earth for ten Days* 
then they throw in the Seed ; for there is fo much 
Heat in the Air, joined with a Moifture from the 
adjacent Sea, that if Fifh be kept half a Day un- 
boiled after they are taken they ftink. In thefe 
Places then, their Winter is in April, May and 
June, when die Rains abound, and the Storm* 
rage •, and the Spring in July, Auguft and Septem^ 
her ; and Summer in Oftober, November and De- 
cember ; and Autumn in January, February and 
March, when the Rains and Storms begin. 

BUT thefe Sealbns are no way agreeable to the 
Sun's Motion; for there fhould be a violent Summer 
there in May, June and July ; for the Sun is then at* 
or near, their Zenith at Mid-day, which the Heat 
of the Air and Rains teftify 5 and in Oftober, Novem-. 
berandDecember,therc fhould be Winter, for the Sua 
is then fartheft from them. *Tis not eafy to account 
for thofe Storms and Lightning thfey have when the 

Sun< 
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Sun is fo near their Zenith; it feems to me that the. 
Sun draws up a great Quantity of Vapours from the 
Sea, and fulphureous Exhalations from the Land of 
Guinea ; for 'tis a metalline and fulphureous Earth 
there, which being condenfcd by the cold night Air 
makes Rain ; these being no conftant Wind, blow- 
ing to diffipate the Vapours, but a Calmnefe for 
the mod part before the Storms come ; and when 
thefe Rains fall the Air is hot, or warm ; the Sun 
being vertical,, and the Heat is fufibcating \ which 
makes a difficulty in their breathing. 

AND tho* their Fields lie wafte in the wet 
Months, yet their Trees and Bufhes bear Fruit all 
the Year round. 

THE B|ay is here almoft equal to Night thro* 
the whole Year •> the Sun riling at fix and letting at 
fix: but the Sun is feldom ken rifing or fetting 
there, for it rifes for the moft part covered with 
Clouds for half an Hour ; and fets after it hath 
been involved in the Clouds half an Hour. 

'TIS alio worth remarking, why in the Months 
of July and- Auguft the fame Rains and Storms pre-. 
Vail not when the Sun is then as near them as in 
May and June ; and why in the IQes of the Hejpe* 
rides* which are not far from Sierra Leona and Gui-\ 
nea^ the, Winter happens in other Months \ bw 
here the Summer is from the Sun*s Cpijrfe. 

4. HOW theSeafonsarei^^fte. inland Parts of 
Africa included between an Arch of the Tropic of 
Cancer j and the wefliem Shore of. Africa and Guinea* 
called the Blacks, Country, I have not found- any 
thing faid of it .v. but that all things there are almoft 
barren, except; thofe Places near the. Niger* which 
overflows eac^ Year mjune* July and Auguft, and 
makes the ft l f ^n4 there very fruitful^ and forms fe- 
veral LakfSi, The other Places on the Confines of 
Libya are 9I$i$l&dwith Heat, being fandy for the 

moft 
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ntoft part ; and the rainy Months do not feerti to 
bfc here as in Guinea. 

4. THERE follow the Countries in the Tongue- 
lfke Part of Africa (which runs North and South) 
as Manicongo, Angola, &fc . from the fecond Degree 
of North Latitude to the Tropic of Capricorn ; for 
the Kingdom of Congo begins at the fecond Degrefe 
of South Latitude. Their Winter there is like the 
Spring at Romd and Italy, being a temperate Heat ; 
they never change their Cloaths, and die very Tops 
of the Mountains are warm there-, the rainy Whi- 
ter* begins almoft with our Spring, viz. the twenty, 
fifth of March, and lafts during April, May, June, 
July and Augujl y to the fifteenth of September ; and 
then the Summer begins, which continues 'till the 
fifteenth of March, in which there are fcarce any 
Rains, but a conftant Clearnefs : yet! in r Winter the 
Suti is fcarce feen in any one Day for the Rain and 
Glotrds* It rains not daring the whole Day, but 
for the moft part two Hours before Mid-day, and 
two Hours after : great Drops fall which are im- 
mediately drunk up by the thirfty Grounds, Tho* 
the Inhabitants make but two Seatorls, Summer and 
Winter, as fome do here ; yet they may be rec- 
koned four 5 Summer from the fifteenth of Decent* 
her to the fifteenth of March -, and Spring from* 
the fifteenth of September to the fifteenth of Decern* 
ber ; and Autumn from the fifteenth of June to the 
fifteenth of September ; and the reft Winter, L e\ 
from the fifteenth of March to the fifteenth of June: 

THE Seafons that are Terreftrial agree nearly 
with the Sun's Courfe ; for the Sun goes from them, 
from die fifteenth of March to the fifteenth of Sep- 
tember, and is fiirtheft the fifteenth of June 5 and 
in the reft of the time it comes to them, and is- 
vertical the thirtieth of September*, and then goes 
to a mean Diftance fouthward, and returns from k 
in October, November, December, January and Febru- 
ary, 
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ary, and is vertical again the fifteenth of March \ 
and in thefe Months they have Summer by the 
Sun's nearnefs ; there being no Caufe on the Earth 
tq hinder it ; and then 'tis Winter from the fifteenth, 
of March to the fifteenth of September, for then, 
the Sun hath removed from them ; but the four 
.Seafons we fuppofe them to have do not fo well 
agree with the Sun's Courfe •, and I doubt whether 
they reckon the Spring and Autumn. 

BUT the Caufe we gave of the rainy Months, 
viz. that the Sun is then going from them, feems 
fufficient to produce that effe6t of itfelf, therefore 
we add another •, that is, the Chain of Mountains 
that are to the Eaft from the Sea-Coaft ; they are 
ftili covered with Clouds, occafioned by a rcated. 
North-Weft Wind that blows there at that Time. 
The Sun draws up the Vapours from die Sea, which 
that Wind carries againft the Mountains •, and the 
general South-Eaft Wind makes alfo fbme Refif- 
tance to it, and they are thus condenfed into Rain ^ 
ahd thence coirie the conftant Rains and Showers,, 
which caufe alfo the overflowing of the Nile, and 
other Rivers in Africa •, of the natural Caufe of 
which, take the: following account. 

" THE River Nile, according to beft Geogra- 
" phers rifes about fourteen or fifteen Degrees of 
C4 North Latitude, which is between the Tropicks, 
" about nine Degrees to the Southward of the Tro- 
" pick of Cancer, and in its Courfe to the North- 
u ward towards the Mediterranean, it runs into a- 
" bout thirty Degrees of North Latitude before it 
" falls into die Levant, and as it is fo large a River 
" and runs thro' the low Grounds of Egypt, itcan- 
* c not avoid being the Receptacle of a great Conflu- 
u ence of Rivers, by whom all thofe heavy Rains 
" that fall in or near its Paflage, or upon the adja- 
" cent Mountains, are convey'd into its Chanel, and 
** having no way to dilgorge itfelf till it falls into 
-• * " the 
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44 the Mediterranean, it is no more difficult to acr 
44 count for its overflowing the low Land of Egypt 
44 in its Paflagc thro' it (tho* a thine look'd upon 
V by the Ahtients. as fupernatural) than it is to aq r 
** count for a Land flood after a fudden heavy Rain 
44 in England, . or elfewhere. This Qonfideration 
44 makes die overflowing of the Nile fo far from be- 
44 ing a wonder, that it would be a much greater 
44 wonder and more difficult to be accounted for, if 
44 all thefe exceffive and durable Raips, that fall in- 
4t to the River Nik y and that from the adjacent 
44 Country defcend into it between pr ne^ir the Tro-* 
44 pics where ( thefe Rains fall * 1 fay it would be a 
44 . much. greater wonder how thefe heavy <Rains and 
44 prodigious Quantities of W#t$r could t>econvey*d 
44 ta the ix^ and the Nik not bcing^Sb&ed there^ 
4-4 with-, and altho'; the iVzfe feerp? tt> be more taken 
** notice of generally than any other River in the 
44 World for its annual, overflowing as if it was a 
44 Property peculiar to itfelf only, yet we find Ton- 
u quin> Siam r and other Places within or near th? 
44 Tropic* that not only have thefe ftated Annual 
44 Rains and Overflowings, but depend ib muchup- 
44 on them, that they have not moifture fofficient tQ 
44 prepare the Ground for their Rkewithout them, 
44 and if the Rains fail, they have fcarce any Crop, 
u and the Poor are miferablefor want of Sufenancej 
4 ' as is the Cafe upon the Malabar and Cormandel 
44 Coafts, as well as at Tonquin, the Hoods being 
44 there general ly as certain and; conftant as in^the 
4c NUe y or any other Place under; or within tho 
4 ' Tropic, and proceeding from the lame Caufe* 

MOREOVER, the Rivers in Congo overflow 
in thefe rainy Months, and make great Fruitfulnefi 
there, as much* fome fay in Egypt » and all things 
grow and ripen excellendy. . , 

5. IN the Province of LowangQ* thspt bordeis 
on the Sea, not far from Congo, in Latitude four 
Degrees, there are alfo wet Winter Months, and 

clear 



CttA*. i6. ofUtiverfal 'Geography. $9$ 

clear Summer Months ; but what is ftrange, the 
Months are not the fame in which the Rains come 
in the next Kingdom ; for there are continual and 
vehement Rajns in Lowango from the firft of Ja- 
mtary to the firft of May, when yet 'tis Summer in 
Congo in January and February, and the Sky clear, 
which is contrary to the celeftial Seafon, for the 
Sun is not furtheft from them in January and Fe- 
bruary, and lb they fhould have ho Rain, but dry 
Weather, which muft come from lbme other 
Mountains, br ftated Winds, 65V . 

6. TriE Ifles of St "Thomas, in the Equator* 
and Annobon, in Latitude one Degree thirty Mi-* 
hutes, are moft fertile in Sugar, Corn, Apples ; 
but efpecially Citrons, and Oranges. 

7. HOW the Seafons are on the weftern Coaft 
of Africa from Lawango fouthwardl find not. 

8. THEREFORE we come round the Cape 
to the eaftern Shore of the Tongue-like Part of 
Africa, where there is Zofala, Mozambique, Quiloa; 
to the Equator : the Winter there is from the firft 
bf September to the firft of February, and Summer 
the reft of the Year ; whereas in Congo the Winter 
We faid was at another Time, tho* both Places 
have nearly the fame Latitude •, but this is owing 
to the Chain of Mountains that divide that Part 
of Africa into Eaftand Weft Land. 

THE Land in the Eaft Part is not fo fertile, 
but barren and fandy in many Places, and is burnt 
with Heat fometimes ; tho* the Sea, Rivers, and 
general Winds, temper the Heat. 

9. THE other Countries all the way to the 
Mouth of the Arabian Gulf, and from thence along 
the Shores of the Gulf to the Tropic of Cancer, 
what Seafons they have we cannot learn \ only 
that 'tis all barren and fandy, and fo muft be ve- 
rv hot : (the Sterility and Heat among the Troglo- 
dytes, or Snake-Eater s 9 in Arabia is famous) ; and 

VOL. II. F befides 
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befides this there are almoft no Rivers to water . 
the Country; but we Ihall wait for better Ac- 
counts. 

10. BUT what muft the Seafons be among 
die Abaffines in the inland Part of Africa, where 
the Equator cuts it almoft in the middle ? 

1 1 . B U T leaving Africa we go to the Countries 
in Afta in the Torrid Zone •, where we meet with A* 
rabia on the Red-Sea from Mecca to Aden, twelve 
Degrees North Latitude, having the Mountains 
of Arabia on the Eaft. They have great Heats 
there in March and Aprils and more after that 
when the Sun goes thro* their Zenith, and keeps, 
near it in May, June, July, and Auguft ; the Heat 
being fo great, that they are forced fat lead 
the richer fort) to caufe Water to be continually 
thrown on them in the Day-time, or elfe they lie 
in Cifterns filled with Water : the Merchants at 
Aden meet together at Night for Bufinefs, and even 
then they are hot enough. I fuppofe 'tis for want 
of watry Vapours from the Earth ; which is ftony, 
and hath few and fmall Rivers in it. And as for 
the Vapours from the Red-Sea, the general Wind, 
tho' weak there, yet carries them weftward y there 
isalfo a great deal of Sand, which retains the Heat 
it received in the Day all the Night long •» and 
communicates it to the Air. 

AND this Time of their Winter and Summer 
agrees with the Sun. 

12. THERE is the fame Account to be given 
of all Arabia, and it's eaftern Shore. 

13. IN Catnbaya and India, which is under the 
Tropic of Cancer, and on the Malabar Short in the 
EaJi-lncRes towards the Weft, which reaches ta 
the eighth Degree of North Latitude, the wet 
Seafbra k from the Tenth of June, to the 
Tenth of Oftober ; but chiefly from the middle • 
dijunt to the middle of September : nor doth it 

HO* 
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r^in the fame time in all t thefe Places, but more 
Conftantly in the Province of Goa and Cochin, and 
lefs in C^m\dya, where it rains tut three Months 
and leldomi at pther times : bijt in Goa the Rains 
tho* not fo vehement, begin in April and Mdy,yriiki 
Thunder and Storms •, fo that; we may count 
Autumn here frdm the. fourth of March to the fourth. 
of Jute*, and Winter from (hat to the fourth of 
September* a#d Spring from A that tp the fourth of 
December* and Summer from that to the fourth <tf 
Mar%h : for there is a gteat Drought then, the Wa- 
lter of the, former Rain being now diiwn out of the 
Earth. J?Mt the Inhabitants count only two Se$- 
fons, Summer and, Winter, or rather wet and dry^ 
there being nb Winter there, according tp pur, 
potion of it v yet /tis as properly called Winter 
from the Rains as from Cold. 
y BESIDES thefe Rains on the T Shore, there are 
§torms and Thunder in the wet Months, and the 
Sea is then faid to be fhut up, and the Rivers theij 
overflow. In the Month of September the Sea be- 
gins .to be open, and t^e Ships begin to fail from 
the Malafyar Shore to all Parts of the World : aor 
is thp Rain f(jyere in the fields* for they have time 
to plant and fow for many Hours of the Day (except 
when there are Storms). Fpr they fow during thele 
^ainy Months, which they do not in Guinea, as we 
laid ; and the Air is then of a moderate Heat by 
reafonofthe Clouds covering^ the Sim ; fo' that 
they take their Diverfions in the Fields from' the 
Shore,, where there is no Inundation. , The Fer- 
tility from the Rains isalm^fi r inqedible v .and if 
there happen to be no Rains, as in 1630, all their 
Hope of a Crop is gone •, arid therecorfiesa Dearth 
cf Provifion, ; a hoij unwholefome Air, Fevers, 
reftilence, and Myriads of $Am die. In the Year 
i 630 Man's Flefli was publickly fold in the Stalls of 
fomfe Towns in Cambaya. The Rains are fometimes 

F 2 * fo 



59$ Tte Relative Part * SfeCT.Vt 

To vehement that their Houfes, (lightly built, fall 
down, and the Rivers carry others away. 

THEY fow m May and the beginning of Jmt % 
and reap in N&vember&rid December •, but 'tis other- 
Wife in Guinea, ' 

THEIR Summer and Winter are not according 
to the Sun's Motiori, for in July and Aug ufl the Sun 
is vertical, or rtearly fo, and thus they fhould haVtf 
Drynels and Heat. In this they are very happy, 
ftr if the Rains did not fall, ana the Clouds con-* 
finue to cover the &*n, die great Heat of the 
Sun Would make the Land faftdy and barren, like 
Arabia and Libya, where they have not thefe Rains 
wheh the Sun is Vertical t, ana in December, January 
and JFebfudty, they fhould have Wihter, or Rains 
and lefs Heat, the Sun being then at die greateft 
Diftance I but they have Summer then ; yet the Aii* 
is cold enough at Night, and from twelve at Day 
to pvelve at Night there blows a refreshing Gale 
from the Sea. 

14. IN the oriental Shore of India, called Cot- 
toandel, the Seafons differ from the Heavens ; for 
the Sun there caufes great Heat in March, Aprit % 
May, and June, and no Rains. The Saracens 
divide the Year into three Seafons, hot, wet, and 
cold. The Heat from the fourth of May, to 
the fourth of June is intolerable, the Wind blows 
from the North, to which if you turn your Face yod 
will feel fuch Heat in the Air as is perceived near a 
fed hot Furnace ;for the Sun is then to the North zi 
Mid-d&y •, and the Stones and Wood are very hot, 
f>ut the Water in the Wells very cold, fo that many 
are killed by drinking it when they ate hot. 

THfi greateft Heat is between nine m the 
Forenoort *till three in the Afternoon, and thert 
there is rib travelling ; but at other Times 'tis tern-' 
pefate and tolerable, and the Air clear and plea-* 
fanty and travelling delightful 

THE 
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T HE wet Seafon is from the firft of July to 
the firft of November ; and the Cold from the firft 
of November to the firft of March •, and in Janua- 
ry and December the Cold in the Night is fenfibfe 
enough. 

TH ERE are here feveral Things that cjeferveto 
be enquired into ; for from the firft of March to 
the firft of July the Sun is nearly vertical to them* 
and no wonder if the Heat be great then ; yet 
one would think it (hould be as hot in July and 
Auguft, when the Sun is alfo over them, and hath 
the Advantage of the former Heat, and fo Ihould 
be greater : and befldes, how come the Seafbns 
there to difier from thofe on the Malabar Shore, 
being both in the fame Climate, and having the 
Sun vertical and remote at the fame tinges £ And 
which is more ftrange, there is only about feventy 
Mije^ and in fome Places only twenty Miles Di T 
fiance between them ; fo that you may come from 
the Places where the Air is clear and hot, to where 
*6& rainy, in one Day. Maffmm writes thus : ' There 

* are, fays he, other things very ftrange in that 

* Country ) but what efpecially puzzks, Naturalifts 

* is, that in the fcme Months there Ihould be Sum- 

* mer beyQnd the Mountains of the Gate, which 

* run all the way to the Promontory ofCours, and 
$ op this Side the Gate there Jhould be Winter, 

* and conftan? Rains •, the People, tho* near one 
S another having oppofke Seafbns.* So &r Maffeeus. 

AND this is obferved alfo in other Places, as we 
have and fhatl (how. It arifes from the Situation of 
die Mountains which divides Cormandel and Ma- 
labar, running North and South, together with the 
ftated Winds •, for on the Shore of Cormandel the 
general Wind is more felt, except in the Summer 
Months of May and June, which drives the Va- 
pours againft the Mountains, which makes Rain 
in Malabar •> the Mountains are ftill obferved cover- 
/ ; " F 3 ed 
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ed with Clouds in the wet Months, and the Showers 
more vehement on them, when it rains in Malabar': 
but when it rains in Cormandel the Sky is clear on th6 
Mountains, as in Malabar ; itfelf excepting the 
Months of July and Auguft, for then it rains in both: 
15. IN the Countries on the Coaftof theSe^ 
at the Mouth of the Ga ng es, which are oppojite 
to the Shores df Cormandet, and are alfo in thfc 
North for rid Zone i as Siam, Begii, the Fehinfula 
of Malacca, the rainy Months, which caufe th6 
Rivers to overflow, are ''September, OBober, and 
November ; but in the Land of 'Malacca it raini 
every Week of the Year twice or thrice, except 
in the Months bf January, February, and* March, 
in which there 'is a continual Drought ; this is 
all againft the SunVCourfe, whence the Caufe 
rnuft be from the' Mountains, or' dated Winds, 
or the adjacent Sea. But becaufe we have not Ob* 
fervations of thefe Countries -accurate enough, wfe 
will not irifift oh them. The overflowing of the 
Rivers is thfc chief Caufe of the Fertility : and the 
adjacent Sea, the ftated Winds, and the Rivers 
temper the Heat there, which makes it pfealant 
living ; there being a plentiful Crop of ail kinds of 
fruits. In the Kingdom of Pdiana, and near i£ 9 
the Summer begins with February, and hfts t6 
the end of October 5 in which Time there is a corf- 
ftant Heat, which is moderated with a coriftarft 
Eaft Wind, and the Air very wholfome. In N6- 
Member, December^, and January,' there are conftant 
Raifis, which yet hinder riot'a'new Crop of Fruits 
every Month ; and kht fame may be faid bf Cam* 
bdya •, and this Winter agrees with the Sun*s 
Courfe. « ; ' • " • •-. " • >- ' 

r i. LEAVING Afia, and failing thro 1 the 
Pacific "Sea, -we corns to America, which is under 
the for rid Zone, and it is either North or South *, and 
the South is either at Ptru or ''Braftl, which* $tb* 
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near, yet have their Seafons at different Times. 
The Country of Peru may be divided into that 
Part on the Sea, that where the Mountains are, 
and the Plain beyond the Mountains, which are 
all in the fame Climate. In the mountainous 
Places they have their rainy Winter from Qftober 
to the end of March, when one would think they 
fliould have Heat from the Sun's Nearnefe ; and 
have Summer from April to Ottoker, in which Time 
they have no Rain, which they have conftandy in 
.Winter * and fo the celeftial and terreftrial Seafoni 
differ. 

IN that Part of Peftt next the Sea they have 
almoft no Winter the whole Year, having no 
Rain ; but they count it Winter from April to Ofto* 
her (which agrees with the Heavens* for then the 
Sun is gone from them to the Tropic of Cancer % 
and is returning again :) for tho* it doth not rain 
then, yet the Air is cloudy, and the Sun hid, and 
It looks as if it were juft going to rain, when 
yet none falls, except a Dew, efpecially in June, 
July, and Auguft, every Ray before Mla-day : and 
the dark Weather is not unwholfome, but the Cloud 
turning to dew it falls down and waters |he Val- 
lies. It doth not then rain on the mountainous 
Places, but the Air is clear. Thus Part of Peru 
on the Shore, is diftinguifhed into Vallies and fan-* 
dy Places ; the Vallies are moft fruitful!, and the 
fandy Places between the Vallies are barren j and 
in the adjacent Iflands likewife k never rains •, only 
there falls a great Dew. 

YET in the Ifland of Gorgon, which is m thtta 
Degrees of South Latitude, it rains for eight 
Months, with fuch Thunder and Storms that one 
yrould think Heaven and Earth were blended to- 
er j but in May, June, July, and Augujl, there 
Summer, and a Prought k againft the cdeftiaj 
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IN fome Parts here under the Torrid Zone there 
is a confiderable Cold ; for in the Province of Pa- 
ftoa 9 in the Country of Popay, in the Valley of 
Artifina^ the Seaibns both of Summer and Winter 
are fo cold that the Corn does not gtfow. In the 
Fields about the Town of Cafco, near the middle 
between the Equator and Tropic of Capricorn there 
is no fmall Froft ; and Snow is found there fome- 
times. 

FROM hence we underftand that i\?r« is notvery 
hot, but enjoys rather a moderate Air all the Year, 
. excepting the fandy Ground and hilly Places. Theii 
Vallies appear fruitful and pleafant, with their pro-; 
duft of Trees and Corn. They have their Water 
from the Dew that falls, as I laid, every Day; and 
in Summer from the Torrents that flow down from 
the mountainous Places ; for there is Winter by the 
conftant Rains : and from thefe Torrents they let 
in the Water to their Vallies ; tho* fome Vallies 
are fatiated with the Dew itfelf, and are very 
fertile. 

THE Caufe of this Difference between the Sea- 
fons on the Plains and the Mountains of Peru, and 
why it never rains in the Plains, is not fo obvious : 
for they are fo near one another, that one may go 
from the Rain in the Morning to the Plain where 
there is a clear dry Air. It feems to come, i. 
From the Chain of Mountains. 2. From the South- 
Weft Wind peculiar to that Place, and which is 
conftantly there. The Wind drives the Vapours 
againft the high Places whereby they are conden- 
fed, or elfe it diflipates them fo that they are not; 
condenfed on the Plains. We fhewed in the Chap- 
ter on Mountains how they come tx* thefe high 

Places. '•-: - \ •' : • v: , '-' 

P ERU hath this in common with Egypt, and 
fome othet- Places, that the South Winds are not 
wet and warm, but rather clear up the Aii; ; whfch 
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feems to be in all thofe Places in South Latitude. 

17. THE South Part of America call'd Braftl % 
on the Eaft Side between two Degrees of South La- 
titude to twenty four Degrees, hath fo pleafant and 
wholfome an Air, that no Place excels it, as Pifo 
pn the Seafons there, in his Book of the Medicine- 
in Brafil tells us : it's forepart that is inhabited hath 
always a pleafant and favourable Gale from the 
Eaft, which feems to be the general Wind, and not 
any ftated Eaft Wind, that refrelhes Man and 
Beaft, keeping them from the intolerable Heat of 
the Sun that is juft above them : and \i the Sea flow 
with it, it comes early in the Morning, but if the 
Sea flow back from the Shore, 'tis plainly perceiyed 
to be later ; nor doth it grow weak in the Evening* 
as in feveral Places of India^ but is ftrengthned 
with the Sun that moves with it weftward, and 
continues brifk till after Midnight. Nor can the 
no&urnal Condenfations overcome the Dilation and 
fiatural Motion of the Air that Way. 

ON the Weft Side of BrafiU which feparates 
the vaft trad of Mountains from Peru, there is a 
Weft Wind, which tho 5 it be unwholfome and late 
at Night molefts them by coming over a vaft many 
unwholfome Bogs, yet it is reftrained by the Moun- 
tains, and beat back by the morning Gales, that it 
fcarce reaches the eaftern Shores. 

THOSE pleafant Seafons, tho* they continue 
without much Alteration, yet there is a Difference 
in the Night and Day of them ; which differ as 
much, as to heat and cold, as they are equal ii\ 
lengdi : for when the Sun comes near their Zenith, 
and hath opened the Pores of the Earth and of 
their Bodies, it goes far under the Horizon * whence 
^rifes a greater Condenfation and Coldnefs in the 
Air in the latter Part of the Night* when the Pew 
falls more plentifully ; and this rigid Cold continues 
from three in the Morning, about Cock-crowing,, 

:-;■■'■-■■• - . ti 
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tp the Sun-rifing ; and aflfe&s their Bodies fo as to be 
hurtful to Strangers : and if they guard not againft 
it, they will have no pleafent Lite, either there or 
pn the other Coafts of India \ which they in Br aft 
know well ; and therefore have good Fires conr 
ftantly £t their Beds in the Night, againft the cold, 
and venemou* Infetfts. 

MOREOVER, the Sun's rifing and falling 
ftraight up and down makes a fhort 'twilight •, and 
the Days $nd Nights to be fo equal, as not to be 
pne Hour different. 

IN the Summer Nights the Cold is more in? 
tenfe than in the Winter Nights ; which is ftrange : 
•and it is plainly perceived to be more mild in Winter, 
when the Air is calm and grefled on all Hands by 
Clouds, while ^tis gathering the Vapours into Rain. 
THE beginning of the wet Seafon is in March 
or April, and is over in Auguft ; for the Sun return- 
ing from Cancer doth turn the Vapours into Wind ; 
whence arife Storms and Whirlwinds, which the 
Spring doth foon fetde. Thofe about die Tropics 
find ho change as to the Seafons while the Sun 
comes to them, and goes from them twice in the 
Year, as feme haye thought ; ftho* we have given 
Examples to the contrary, and even here in Bra« 
fil \) but only when the Suq goes from the Equator 
either South or North, 

THERE are only two Times of the Year, 
One hot and dry, called Summer, the other hot 
dnd wet like the European Summer, which is theij 
Winter, which is obferved in all the Indies betweea 
the Tropics. The beginning and end of Sum-? 
iner and Winter doth not happen at the fame time, 
becaufe of fofne Things peculiar to each Place,; 
smd the different Diftanc-e from the Equator $ yet 
the Ifear may be faid to contain fix Months iaclia- 
fag to. a wet, and the other foe to a dry Ak And; 
#19* ja Several £oafts t$ Africa and 'Afia+'fti th£- , 
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fame Latitude with us, there arife From thence dif- 
ferent degrees of Heat, there is little or none, tho* 
the Sun goes juft over their Zenith in Braftl in Ofifo- 
ier apd February ,* and ftrikes the Earth with Rays 
ialmoft perpendicular. 

t HI S diverfity of Heat threatens Death to the 
Inhabitants by the frequent noxious hot Calrtjs •, but 
here it promifeth conftant Health by an overruling 
Gale. ... % 

r W HEJsTCE we may le^rn that the&afons ar$ 
xiqt Yd much from the Sun's Motion as from the 
kinds of Wind, and the different Afpe6ts of the 
Stars, or Situation of the Place. ' N ' ' 

SO that in the inlan4 Parts of Braftl towards 
the Weft, the Nights have been fo much colder 
than nearer 'the Sea, thaf tfye Hair of the Head 
hath been covered with Hoar-froft in the Morning, 

AND there is alfo in the" weft of Braftl a Sum- 
mer and Drought, at the fame time that there is in 
theEaft, Winter Rains, 1 aiid'dark Weather. 
• YOU may indeed often fee the Heavens covert 
ed with Clouds brought from the Eaft to the Wefti 
but they are thin and much rarified, when the wet 
Days are not/ The Sun when riling or fitting may 
be looked oji with fteddy^y^ : ; there ik a wonder- 
ful clear Sky every where, efpecially in the Evening, 
and the Mbon that fucceeds in the Night finds no 
Vapours or Clouds in the Air ; it being fo clear that 
the old and new Moon may be feen in one and the 
fame Day *, and Letters may be read when ^tis bi|t 
quarter Moojv -.,....,<- r r 

' THE different Afpeft of the Planets, with o- 
ther concurring Caufes, gives a bad Temperature 
to theAifi which in the Evening flafhes frequent- 
ly Vfidb Lightning, even }r* the cleafeft and drieft 
$eaf<3>m* , ■• • „ .,..*...:•. ?i >i 
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THE Drops of Rain are very large, and fall 
down with great Force ; and there is a fuffocating 
Heat that follows, or goes before them. 

THE Dew here, efpecially in Summer, is fat- 
ter than that in Europe* and more fertile, being 
more impregnated with Nitte, and more penetra- 
ting •, being more refined, as appears in it's corro- 
ding all Metals, efpecially Iron ; not to mention 
pther Things that are lefs fol^d. 

THE Meadows and open Fields, tho* left than 
in Summer, yet, moftly in rainy Months, are de- 
lightfully green, however difcommoding to the Inn 
habitants \ and tho 5 they can have no Harveft then* 
there is; Food for their Cattle. So far from Pi/b. t 
And to make the better Judgment we fhall men- 
tion fomewhat from other Authors. All the Fields 
in Brafil rife into little pleafant Hills ; there being 
no high Mountains on the Shores, tho* at fome 
Pittance there are feen a few here and there among 
the dry Hills ; and not in every Place* but at the 
interval of fome Miles there are Vallies, watered 
with Httk Rivers, which make them fruitful, not 
in the rainy Months only, but even in Summer., 
The Hills themfclves are by the Heat of the Sun 
dried up, that not only Grafs, but the> very Trees 
fbmetimes die. It felaom rains all Day, and alt 
Kight 000 j and very ieldom for one ^)ay without 
intermiffion. The rainy Mopths are not always 
the fame. In the Year 1643, as Marcgrave obfer- 
ved, it rained feven Months, from the firft of 
February to the firft of September, but efpecially. 
in May and July ; and in 1640 it rained the feme 
time, but efpecially in April, May, and July ; 
and in 1642 there were fix rainy Months^ Marcb x 
Aferil, May, June, July, zx^Augufi-, and- it is 
much alike in other Years. Yet thefe Obferva- 
tions are only concerning one Place in Brafil, viz* 
Ferfprnbuca, in eight Degrees Latitude > but 
* - ^hofe 
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fchofe are not the rainy Months in all Places ; nor 
does the Rain begin and end at the fame time in 
every Place. 

I T hence appeals, that the Summer and "Win- 
ter in Brafil fomewhat agree with the celeftial 
Seafons ; the Rains begin at the Sun's greateft Di- 
ftance ; and in the mean and leaft Diftance fouthward 
there is Heat : tho* there are in fome Places fome 
Things that do not fo well agree, becaufe of the 
Winds and Situation of the Places, 

18. SO much for South America. But North A* 
Merica is quite otherwife •, for in Nicaragua, a large 
Province, whdfe middle it ten Degrees North La- 
titude, it rains fix Months, from the firft of May 
to the firft of November j in the other Months 'tis 
hot and dry in the Night as well as the Day, which 
is againft the Sun's Coiirfe •, for in May, June, 
&c. the Sun is at, or near, the Zenith, and then 
they fliould have Heat and Drought, and not 
ttains •, and in November and December 'tis more re- 
mote, and then there ought to be great Rains. 

THE Mountains at St Martha, in eleven De- 
grees North Latitude, are for the ttioft part co- 
veted with Snow* 

THUS we have confidered the Seafons in the 
Torrid Zone •, from which We infer, 

1. THAT there is fcarcely any Cold to b6 
felt in fome Places* their Winter confifting in 
rainy Weather. 1. In fortie Places the Cold h 
fehfible enough. 3. In the Night efpecially, 'tis 
cold in the laft Watch ; the Sun going fo far under 
the Horizon. 4. One great Reafoh why the Heat 
is tolerable, and the Places there habitable, is, that 
there are no long Days, but all near of the fame! 
length with the Nights ; for if they were as long 
as in the Temperate and Frig id Zone they could 
not be inhabited, at leaft not eafily, 5. The 
^Vmds much kflfeft the Sun's Heat. 6. Places 

have 
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have Summer and Winter at different Times, tho* 
in the lame Cliriiate, and near one another, j. Thd 
Places that have Heat and Drought againft the 
Sun's Coyrfe, are,fituated in .the Weft, having a 
Chain of Mountains on their £aft f>ide ; excepting 
Peru. 8. The Seafbns in , different Places obferve 
no certain LaW; 9. Moft Inhabitants in the 
Torrid Zont couiit two Seafons; ^s feme Writers 
do, viz. wet anji dry •, yet there ma£ be counted 
four, taking in a Spring and Autuittn 5 for as withr 
u& the Spring comes near to the Nature of Sum- 
iper, and Autumn to that of Winter ; fo may 
the dry Seafons in the Torrid Zone be divided. 
10. In fame P&qes there is a continual Autumn,- 
in others only twice in the Year, and in fome 
only in one Part of the Year: 

PROP OS IT ION XII. 

Tojhow how the Seafons are in the Temperate Zone; 

1. IN this Zorts .the £attfe;,jirft mentioned, 
in the firft Propofition of this Chapter, viz. die 
Sun's approaching to, or withdrawing from the 
Place, is fo powerful, compared with other* Caufes; 
that it doth almoft. rule the §eafons here of itielf; 
For in the North Countries of the Temperate Zone, 
Spring and Autumn are while the Sun goes from^ 
Aries, by Cancer ', to Libra, for then 'tis nearer 
them *, then gping from Libra, by Capricorn, to 
Aries again, 'tis Aupumn and Winter ; but in the 
South Temperate Zone 'tis quite the contrary : nor 
dp other Caufes quite take away ,the Force of this 
Caufe, as they do in the Torrid Zone; 

2. YET the Seafons differ in different Places, fo 
as to make more cold or hot, rainy or dry Weather 
in one Place than in another, tho' both in the 
feme Climate ; yet they do not turn Winter tqf 

Summer,' 
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Summer, nor Summer to Winter ; for foffle Land 
is rocky, fome boggy, lbme near, or far from the 
Sea ; and fome Places fandy, others pf Clay. 

3. MOST Places neai* the Tropic ar? tery hoc 
In Summer ; ancl lbme have a wet Seafon aimoft, 
like that in the torrid Zortt. Thus in that Part of 
Guzarat, beyond the Tropic, there are the lame 
wet and dry Months as Within the Tropic, and 
the Summer is changed into wet Weather * yet 
there is greater Heat there, as the Sun's nearnels 
requires, than in the dry part of the Year, when 
there is fome Cold ; ana we judge not with us of 
Summer and Winter by dry and wet, but by Heat 
and Cold. 

AND on the Shores of Perfia, and in Orntus, 
there is fo great Heat in Summer, frotn the Sim's 
fiearnefsj that both Men and Women fleep all 
Night in Citterns full of Water * arid in Arabia 
*tis as hot. 

THRO* almoft all Barhary (for fo the Coun- 
tries of Africa on the Mediterranean are called) after 
the middle of Oftober there begins a raw Cold 
and Rain, as Leo Africanus relates •, and in Decern* 
ber and January the Cold is more intenfe (as 'tis 
every where in the temperate Zone), but that is 
only in the Morning ; nor do any then care for a 
Fire. In February the moft part of Winter is over, 
but the Weather is fo inconftant as to change five 
or fix times in a Day ; and in March the North 
and Weft Winds blows very ftrpngly, and fill 
all the Trees with Bloflbms, and in April the 
Fruits are all fhaped ; fo that in the end of April \ 
or beginning of May they have Cherries naturally, 
and in the middle of May they gather Figs from 
the Trees, and ripe Grapes are found in fome 
Places in die middle of June ; their Harveft Figs 
are pulled ripe in Augujt : but thefe and the Per- 
fian Apple* are moft plentiful in September, 

TH& 
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THE Weather in no part of the Year is fo unfea- 
fonable as not to have the three Months of Spring 
always temperate ; they count their terreftrial 
Spring to begin the fifteenth Day of February, and td 
end the eighteenth of May ; in which time they have 
always a pleafant Gale : If they have no Rain be- 
tween from the twenty fifth of April to the fifth 
of May, they count it a bad Omen ; they count 
Summer td laft 'till the fixteenth of Auguft, iri 
which time they have a very hot and clear Air ; 
they place their Autumn between the fcventeenth 
of Auguft and the fixteenth of November, and in 
thefe two Months their Heat is not fo great: yet 
the Antients counted the Time between the fif- 
teenth of Auguft to the fifteenth of September to be 
the Baking Time of the Year, for then the Figs 
and Quinces* and fuch kind of Fruit Were ri- 
pened ; and their Winter they count begins the 
fifteenth of November and lafts 'till the fourteenth 
of February ; and when it begins they begin td 
till the Plains, but not the Mountains 'till Octo- 
ber. They are perfuaded the Year hath always 
forty Days very hot, which begin the twelfth of 
June, and as many very cold, which begin the 
twelfth of December. The fixteenth of March and 
of September is their Day of Equinox ; and the 
Day of Solftice is the fixteenth of June and 'Decem- 
ber. They have great Winds in the end of Au- 
tumn, all Winter, and a good part of the Spring ; 
and are much troubled with Hail, Lightning* and 
terrible Thunder •, yea and abundance of Snow irt 
many Places, which fpoils their Corn, efpecially 
when it falls in the day-time, and the Corn is in 
Flower, as Peafe, Beans, 13 c. 

IN the Mountain of Atlat^ Which is thirty De- 
grees thirty Minutes North Latitude, they divide 
the Year only into two Parts -, for they have a con- 
ftant Winter from Oftobcr to April, ami from April 

to 
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to Ottober again is their Summer ; yet there is no 
Day in which the tops of the Mountains are not 
covered with Snow. 

I N Numidia the Seafons of the Year pais away 
fwiftly ; for in May they gather their Corn, and 
in October their Dates ; and from the middle of 
September there is a great Cold diat lafts until 
January. 

WHEN there is no Rain in Ottober the Huf- 
bandman lofes all Hope of lowing his Corn ; 
and fo alfo if April have no Rain. And Leo 
Africanus tells us, there are a great many fnowy 
Mountains not far from the Tropic of Cancer. 

THE North Part of China, tho* in a Lati- 
tude not greater than that of Italy, extending 
from thirty Degrees to forty two of Latitude, yet 
the Cold feels very Iharp, fays frigautius, for the 
great Rivers and the Lakes are frozen. The Caufe 
of which is not fufficiently known, except we 
may fay the Cold comes from the fnowy Moun- 
tains in Tartary that are not far off: Which 
Cold they guard againft by the Skins of large 
Foxes, and Scythian Martins, which abound 
there. 

NEW Albion, tho* forty two Degrees North 
Latitude, and as near the Equator as Italy, yet 
is fo very cold in June, that when Drake, the 
Englijh Admiral, went there he was forced to go 
back to the South Part; the Mountains being 
then covered with Snow : the Caufe thereof is the 
cold Conftitution of the Ground, being ftony. 

IN Eygypt, which is bounded with the Tropic 
of Cancer, the Spring (as Profper Alpinus tells in 
his Book of the Egyptian Medicine) and tempe- 
rate Time of the Year is in January and Febru- 
ary ; and Summer begins in March or April, and 
lafts June, July, and Augufi ; and Autumn is in 
September and Oftober ; and the Winter in No- 

VOL. II. G vember 
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vemberzxidi December. At the beginning of April 
they cut their Corn, and thrafh it immediately* 
and not an Ear is to be feen in the Fields after 
the twentieth of May, nor Fruit on the Trees, 
and the River begins to overflow the fifteenth of 
June. 

I N the Streights of Magellan, and the adjacent 
Countries, tho* they have not a greater Latitude 
than we have ; being fifty two Degrees South ; 
yet their Summer is not very warm, fo that the 
Dutch found, in a Bay in the Streights, a large 
Piece of Ice in January, which fhould be the 
hotteft Month with them ; and on the Mountains 
on the Shore is feen Snow all the Summer : and 
it is found that in all the Countries of die South 
Temperate Zone the Cold is greater, and the Rains 
heavier, and in the Summer lefs Heat than in 
the North Temperate Zone. I doubt whether the 
Caufe of it be that the Sun flays longer in the 
North Part of the Ecliptic, and moves flower there 
than in the South Part. 

IN the Neighbourhood of the City of Peru, 
in the Province of Potofi, there is fuch a Cold 
that nothing grows for four Miles round it. 

I N the Kingdom of Chili, which extends from 
thirty Degrees of South Latitude to fifty Degrees, 
the Spring begins in the Month of Auguft, fooner 
than it ought by the Sun's Courfe, and ends at the 
middle of November ; and from that to the middle 
of February there is Summer ; and then follows 
Autumn to the middle of May, when the Winter 
begins, which is very ftormy and wet, and carries 
the Leaves from the Trees, and brings deep Snow, 
with great Froft ; which is foon melted by the $un 
if it be not hid behind the Clouds for fome Days, 
which is rare; but there feldom falls Snow on 
the Vallies ; tho* it falls in great Quantity on high 
Places, and gathers between the Mountains in 

Heaps 
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Heaps as high as the Mountains, and continues 
there almoft all the Year ; and when it melts it 
fwells the Rivers, which run violently to the Sea, 
and ovcrfpread the Land, which makes it very- 
fruitful : but tho* it fnow feldom in the Vallies, 
yet it is vehemently cold there, not inferior to 
that in many Places of Europe : partly becaufe 
of the great Latitude, and partly from a fubtle pe- 
netrating Wind that comes from the Mountains ; 
which is fometimes infupportable, and makes the 
Places near the Sea more temperate. 

THE Reader may find from Writers other 
Places different in their Seafons, tho* in the fame 
Climate, or near it. For Example ; the Air in 
England is not fo cold as in Holland or Germany : 
fo that the Cattle are not put into Stables in 
Winter. There is between Tartary and Siberia, 
a Place in the Frigid Zone, or the North part of 
the Temperate, where are excellent Fields, plea- 
fant Meadows, and fcarce any Cold or Winter; 
where is built the City Toorn, which is now in- 
creafed fo as to repel the Infults of the Tartars. 

IN Japan, which extends from thirty one De- 
grees to thirty nine, North Latitude, there is a 
cold, fnowy, and wet Winter •, when other Places 
in Europe of the fame Latitude have not fuch 
fevere Cold, becaufe Japan is divided by feveral 
Streights, and lies in the middle of the Sea. 

IN America, and other Places near it, there 
is great Heat in Summer -, for it lies among ma- 
ny little Hills: and the rich go in Summer to 
die Tops of them, and flay there forfome Months; 
but the poorer Sort only go up in the Day-time, 
and come back in the Evening. 
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PROPOSITION XIII. 

To Jhow bow the Sea fins are, and what Day-light 
they have, in the Frigid Zone. 

THE Caufes of the Seafons and Day-light, 
delivered in the beginning of this Chapter, are 
thus in the Frigid Zone. 

i. THE Sun's Center doth not rife above the 
Horizon for fome Days, or Months, according 
to the Sun's Diftance from the Pole. 

2. WHEN the Sun is above their Horizon 
it fends it's Rays obliquely to them, while it re- 
volves about the Horizon. 

3. THE Sun does not go far under the Ho- 
rizon, even in Places at, or near, the ar&ic Pole ; 
and tho' it's Center doth not rife, yet it's Limb 
appears for fome Days before the Center rifeth \ 
for the Sun's Semidiameter fubtends an Angle of 
fifteen Minutes. For Example; Take a Place 
near the ar&ic Pole, whole Latitude is fixty feven 
Degrees, and elevate the Globe to that Latitude, 
and you will fee, at the North Part of the Ho- 
rizon, that no Degree of the Ecliptic, from the 
nineteenth of Sigittarius, to the eleventh of Ca- 
pricorn, or the Sun's Center, at thofe Degrees will 
rife for twenty three Days, from the thirtieth of 
November to die Twenty firft of December \ and yet 
a Part of the Sun will be all that time above the 
Horizon. On the tenth of December the Limb 
touches the Horizon ; thirtieth of November and 
twenty firft of December, half of the Sun will be 
above the Horizon, and it's Center in the Hori- 
zon ; and when it's Center comes to the fourteenth 
of Capricorn it will be all above the Horizon, 
about the twenty fourth of December ; and fo wheij 

1 in 
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in the fixteenth of Sagittarius, or about the twen- 
ty fixth of November. 

BUT in Latitude feventy, or feventy five, the 
Difference between the rifmg of the Center and 
it's Limb will be fmall, fcarcely one Day, or one 
Day and a half ; for the Declination of the 
Sun doth then begin to increafe and decreafe ve- 
ry faft. 

FROM this fmall Depreflion it follows, that 
they muft have the Twilight before Sun-rifing, 
and after Sun-fetting, for fome Hours ; and tho* 
the Sun rife not for a whole Day, yet they will 
have the Light all or moft Hours of the Day. 

THEREis another Caufe why the Sun is feen 
before it be elevated above the Horizon ; viz. the 
Refra&ion of the Rays ; of which we treated in 
Chap. xix. 

A N D not only the Sun appears fooner, but the 
Twilight comes fooner into the Air than it would 
do if there were no Refra&ion. We Ihall give an 
Example hereafter. 

4. THE Moon when full, or nearly fo, con- 
tinues many Days above the Horizon, when the 
Sun continues under it ; and the longer the nearer 
the Place is to the Pole : yet it is not fo high as 
to afford any Heat. But when the Sun continues 
above the Horizon for a whole Revolution, the 
full Moon is never above it. 

5. THEY have almoft always the fame fixed 
Stars above the Horizon 5 but not the fame Pla- 
nets. Saturn is above it fifteen Years in Places 
near the Pole, and fifteen below it ; and Jupiter 
fix above and fix below it ; Mars one Year ; Mer- 
cury and Venus about half a Year, from whence 
may arife great Difference in the Seafons there, 

o, THE Land is rocky or ftony in moft 
Places 5 and but in few Places fulphureous, fat, 
bituminous, or of Clay : in the former Cafe, the 

G 3 Lan4 
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Land is fomething barren, and in the latter mo- 
derately fertile. 

7. THESE Places are furrounded with Sea. 
We know little of the inland Parts. 

8. SOME Countries in the Frigid Zone have 
pretty high Mountains ; and fome have none at 
all, but are ftretched out into large Plains. 

9.THERE frequently blow cold Winds from 
the Pole •, the Eaft Wind is rare, and the Weft 
more rarely found there. In the cold arftic Circle 
the North Winds rage ; but in the antardtic the 
South Winds. 

10. THEY have frequent Clouds and Rain. 

FROM hence one may eafily judge what Sea- . 
ions they have; for in Winter, when the Sun 
doth not rife for fome Days it muft be dark, cloudy, 
cold, and frofty, that caufes the Places to be un- 
inhabited ; but they are not quite without Light 
then, the Moon being long above the Horizon : 
ahd there will be fome Twilight from the Sun in 
moft Places, tho* both thefe Caufes may be hin- 
dered by Snow, Clouds, and Rain; for when 
the groffer Clouds are not .diffipated by the Sun, 
they continue near the Horizon, and one cannot 
fee far. There is nothing growing there. What 
fome fay of the Land being more fertile, and 
the Air lefs cold nearer the Pole, does not feem 
probable ; for neither in Nova Zembla, which is 
but fixteen Degrees from the Pole ; nor Spitzburg y 
which is but eight Degrees, is there any fuch 
thing ; but rather Sno\y, Rains, and cold Winds 
in the very middle of Summer : nor doth it avail,- 
that Sailors have found in Latitude eighty 
two, in Greenland, as they fuppofe, that the 
Grafs was green, and the Cold lefs than in Nova 
Zembla ; and that no other Beafts are found 
thei*e 'but the Rain-Deer, a Species belonging 
to thefe North Countries. Thefe Deer are to 
1 fattened 
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fattened in one Month with the Herbs there that 
their Flefh taftes delicioufly. 

BUT feeing there are no more Examples of 
that kind in the Frigid Zone, we muft not make a ge- 
neral Rule from it ; efpecially feeing a Reafon may 
be given peculiar to that one ; the Land being 
boggy and moorifh ; and the Herbs not fo much 
Land-herbs as Sea-weeds ♦, which are fattening to 
the Deer, there being no other Herbs nor any 
Trees on the Spot. The Land contains a fat 
fulphureous Subftance, which being mixed with 
Sea Water or River Water, brings forth fuch 
fat and oily Herbs -> and the like Ground is not 
found in other Places, but rather the quite con- 
trary. 

I N thefe Places therefore there is little Light, 
but great Snows, Showers, Cold, and Winds 
from the Pole -, which begin when the Sun enters 
Capricorn •, tho* in Autumn, when the Sun is 
going from the firft of Libra to the firft of Ca- 
pricorn, they rage almoft as much : but in Spring 
the cold Weather is more temperate, yet not 
without Snow, Rain, and cold Wind from the 
Pole. The Cold begins to be moderate as the 
Sun goes from the firft of Aries to the firft of Can- 
cer ; and in that time, or after, the Sun is above the 
Horizon for whole Days •, when the Heat begins ; 
but 'tis not fo great as to melt all the Snow, much 
lefs the Ice. Wherefore Seamen tell us, there are 
Snows and Ice that have lain in that Country for 
ever. Their Summer is from the Sun's entring the 
firft of Cancer ', to it's coming to the firft of Libra ; 
in the former Part of it, the Sun is alfo whole 
Days above the Horizon, and thereby increafes the 
Heat a little: fo that June, July, and Auguft are 
more mild •, and in fome Places the Heat is confi- 
cferable among the Mountains. But this is often 
hindered by Rains and Clouds, and cold North 

G 4 Winds, 
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Winds, and fometimes Snow •, fo that no Com can 
ripen, except in fome Places near the ar&ic Circle. 

T H AT the Reader may the better judge of thefe 
Things, it will not be amifs to give fome Account 
of what the Dutch obferved in the Frigid Zone, when 
failing the Streights oflVaygaf* and Nova Zembla : 
for Students may therein find fomething to make 
them better acquainted with the ufe of the Globes. 

JUNE 13. 1594. New Style. About fix Miles 
from Nova Zembla, when the Sun did not fet, they 
meafured it's lead Altitude at twelve at Night, and 
found their Latitude feventy three Degrees twenty 
five Minutes. 

OTHERS obferved the fame Day, but in 
Latitude feventy feven Degrees twenty Minutes, 
a great Quantity of Ice, which feemed to cover 
the whole Sea, fo far as they could fee from the 
top Maft. 

O N the twenty firft of Augufi they could not pais 
thro' the Streights of iVaygai's for the great Quan- 
tity of Ice that came from the Tartarean Sea, and 
that thro* the whole Summer ; fo that they were 
forced to return without doing any thing. 

I N another Voyage they found, on the fifth of 
June^ the meridian Altitude in the North one De- 
gree ; from which their Latitude was feventy four 
Degrees : and the Sea was covered with Ice. 

O N the nineteenth of June they found, from 
the Sun's Height, their Latitude eighty Degrees 
eleven Minutes, about Greenland or Spitzberg. The 
EngUJh furveyed the Shores to Latitude eighty two 
Degrees \ but found the Sea in the middle of 
Summer fo bound up with Ice, that it feemed to 
be a part of the Land ; and there was a thick 
Cloud, or grofs Vapour above the Sea, {b that they 
could not fee far, 

ON the eleventh of Auguft 1596, in Latitude 
feventy fix, about Nova Zembla, they found Ice 

that 
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that reached to the bottom of the Sea ; and on 
the twenty feventh Day they found their Ship fo fur- 
rounded with Ice, that they were forced to Winter 
there, without feeing the Sun. 

O N the twenty fixth of September •, the Cold was 
fo fevere that they could fcarcely endure it : and 
the Snows were conftant ; and the Earth was fo 
bound up with Froft that it could not be dug 5 
nor could they thaw it with Fires. 

O N the firft of September the Sun appeared a 
little in the South Meridian, above the Horizon.; 
and the full Moon was elevated in the North; "and 
was feen going round above the Horizon. 

O N the fecond of November they faw the Sun 
rife South South-Eaft ; tho' it did not rife wholly* 
. but went along in the Horizon to South South- 
Weft. 

O N the third of November they faw the Sun rife 
South and by Eaft; that is a Part of it, tho* they 
could fee it all from the Top of the main Maft. 

O N the fourth of November, tho* the Air was 
calm and clear, yet they could not fee any of the 
Sun ; but the Moon was then feen for whole Days, 
being at the Full ; and the Cold was moft vehe- 
ment; and after that, no Fire could warm them, 
and the Snows and Winds were fierce. 

ON the ninth, tenth, and eleventh of December 
the Air was clear ; but fo cold that our Winter 
was not to be compared with it ; and the Stars 
were fo clear that it was pleaiant to fee them re- 
volve. 

THE Sun did not rife all that time 5 yet they 
had fome Twilight, in the South efpecially : for 
there they have moft Twilight at twelve o' Clock * 
which makes their Day in the Winter. 

O N the thirteenth of January the Air was clear ; 
ghd from that time they found a fenfible increafe 

in 
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in the Twilight, and fome diminution of the Cold, 
and a fmall Heat at Mid-day. 

ON the twenty fourth of January the Air was 
alfo clear ; and then they firft faw the Limb of the 
Sun in the South; and afterwards the whole Sun 
above the Horizon. 

ONthe fecond of May a ftrong Wind removed 
the Ice from certain Places ; in the Sea, they had 
a fmall Heat fome Days, but moftly cold Winds, 
Snow, and Showers. 

I T is remarkable in thefe Obfervations, that the 
Sim left them the fecond of November, which 
by Refra&ion (that makes it appear nineteen 
Days looner) fhould not have been fo foon. It 
fqems the Difference in the Atmofphere may caufe 
fomething of this 5 for the Sun coming to the Ho- 
rizon after three Months abfence, the Air was there 
thicker and groffer than it was in the former Year ± 
when the Sun had been long under the Horizon. 
Yet I doubt whether the Diverfity of the Air can 
caufe it to difappear fo many Days fooner ; and it 
was otherwife obferved by thofe in 1634, when 
they wintered at Spitzberg : for the Sun did then 
leave them the ninth of Oftober, and after a long 
abfence appeared again the thirteenth of February 
1634; and thefe two Days are almoft equidiftant 
from the eleventh of December. And in the laft of 
the two Obfervations, they might eafily err a few 
Days •, for being in their Bed they did not obferve 
the Sun rife on the tenth, eleventh, and twelfth of 
February : or fome Clouds or Rain might hinder 
their feeing it. 
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CHAP. XXVII. 

Of the Shadows which upright Bodies c aft when 
enlightned by the Sun 5 and of the Divifons of 
the Earth that arife therefrom. * 

SEEING Bodies in different Places of the 
Earth caft Shadows which are directed to diffe- 
rent Points •, and that other Varieties are obferved 
therein ; Men have admired hereat, as not know- 
ing the Caufe. And the Inhabitants of the Earth 
are thereby divided into three Sorts * which Divi- 
(idn is alfo applied to the Parts of the Earth's Su- 
perficies they inhabit ; whence fome are called 
Ampbifcii % others Heterofcii y and the reft Perifcii ; 
which we fhall explain a little, tho* it belongs not 
direftly to Geography, 

SHADOWS take their Denominations from 
the Points they are ftretched out to, as the Oriental 
Shadows, or Occidental, from the Sun's being Weft 
or Eaft •, but we are to confider thofe chiefly that 
are in the Plain of the Meridian, from upright 
Bodies, the Sun being in the Meridian : and thefe 
are either North or South. 

r THE Heterofcii are thofe that have the Sha- 
dow of upright Bodies tending to the North or 
South, every Day of the Year. 

PERISCII are thofe that have fuch Sha- 
dows going round to all Points in one Day. 

■ AMPHISCII 
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AMPHISCII arc thofc that have fuch Sha- 
dows tending to the North fome Days ; and in o- 
ther IJays tp the South. But not to exclude Places 
in the Tropics, for this laft kind we fubftitute' 
the Jfcii, who on a certain Day of the Year have 
nb Meridian Shadow ; and thefe are either i. Am- 
fbifcii 9 that have no Meridian Shadow on two 
Days of the Year •, or on fome Days that Shadow 
tends to the North, and oa other Days to the South : 
or, 2. They are Heterofcii, who on one Day have no 
Meridian Shadow ; and on the other Days the Sha- 
dow is always ftretched to North or South. 

PROPOSITION I. 

Vie Shadow of upright Bodies tends to a Point oppofite 
to that in which the Sun is. 

THOSE that are fkilled in Optics and Dial- 
ling tell us, that the Shadow, the dark Body, and 
the luminous Body are all in one Plain ; and the 
end of the dark Body of the Shadow, and the lu- 
minous Body are in one Line * for the ere6t Body 
and it's Shadow with a Line from their two Ex- 
tremities, conftitute a Triangle, the three Sides of 
which muft be in one Plane ; and the Body being 
upright, the Plane thro* it muft be fo alfo ; and 
thus in a vertical Plane. And becaufe the upright 
Body is between the Sun and the Shadow, thefe 
two muft be in oppofite Points. 

THERE are three Parts in the Shadowy t. 
The dark Part, which is terminated by a Line from 
the upper Part of the Limb. 2. The central 
Shadow, intercepted between the Ray from the 
Center, and that from the upper Limb. And, 3. 
the Penumbra ; between the central Ray, and the 
Ray from the inferior Limb. 

PRO- 
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PROPOSITION II. 

Tbofe that live under the Tropics are Afcii- 
Heterofcii. 

FOR when the Sun is in the Tropic of Cancer + 
or Capricorn, upright Bodies have no Shadow •, but 
when the Sun goes nearer the Equator, the Sha- 
dow is projedted to the North or South. 

PROPOSITION III. 

Tbofe that live in the Torrid Zone are Afcuk 
Amphifcii. 

FOR take any Point on the Globe, in that 
Zone 5 and the Sun will be twice in the Year in 
the Zenith of that Place ; and fo there will be no 
Shadow of upright Bodies. But in other Days the 
Shadow is proje&ed either to the North, if the 
Sun be to the South of them •, or to the South, if 
that be to the North of them. 

PROPOSITION IV. 

Tbofe in the Temperate Zone are Heterofcii. 

F O R the Sun all the Year is ftill more fouth- 
erly from thofe in the North Temperate Zone, and 
more northerly from thofe in the South Temperate 
Zone \ whence the Shadow muft always tend North 
to the one, and South to the other. 

PRO- 
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PROPOSITION V. 

Thofe in the Frigid Zone are Perifcii. 

FOR the Sun doth not fet to them for fome 
Days, but revolves above the Horizon \ fo that 
the Shadow muft turn round with it. 

PROPOSITION VI. 

A Place being given in the Torrid Zone, to find when 
the Inhabitants there will be Afcii. 

FIND when the Sun will be vertical to that 
Place, and there will be two Days when they will 
have no Shadow ; as in Prop. iii. 

PROPOSITION VII. 

The Day of the Tear being given, to find tbofe Places 
where the People are Afcii, or without Shadows. 

FIND the Places that the Sun is vertical to 
that Day, by Chap. xxiv. Prop. ix. and thofe are 
the Places. 

PROPOSITION VIII, 

A Place being given in the Frigid Zone, to find when 
the People there are Perifcii. 

FIND when the Sun will not fet to them, by 
Prop. x. Chap. xxiv. and thofe are the Days. 
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PROPOSITION IX. 

The Day leing given, to find where the People in 
the Frigid Zone will be Perifciij and that the 
firjl Day. 

FIND the Places where the Sun begins not 
to fet i and you have the People there. 

PROPOSITION X. 

Thofe under the Equator have the Shadow one half of 
the Tear to the North of tbem 9 and on the other 
half to the South of them : and on the two Days of 
the Equinox they are Afcii, or without Shadow. 

THIS needs no Explanation. 

PROPOSITION XL 

To place an horizontal Plane fo as an upright Style 
on it have no Shadow fome Days ; and on other 
Days projeil one either to the North or Souths 
as it is with tbofe in any given Place of the Tor- 
rid Zone. 

SUBSTR ACT the Latitude of that Place, 
from the Latitude of your Place (but add if of 
different kinds), and what Degrees remain, make 
your upright Style bend fo many fouthward from 
the Perpendicular ; and the Plane to which the 
Style is perpendicular, bending along with it, will 
be the Plane on which Shadows will be projefted 
as on the horizontal Plane in that Place of the 
Frigid Zone* 

PROPO- 
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PROPOSITION XII. 

In Places under the Equator the Shadow of an upright 
Style is in one right Line, all the equinoctial Days, 
Icing on the Weft Side of the Style in the Forenoon, 
and on the Eaft Side in the Afternoon ; but on other 
Days the Shadow turns in a Semicircle. 

IN Places in the Torrid Zone, while the Sun is 
between the Tropic and the Parallel in which the 
Place lies, the Shadow defcribes lefs than a Semi- 
circle ; and in Places in the Temperate Zone, while 
the Sun is in the South Part of the Ecliptic, the 
Shadow defcribes alfo a lefs Space than a Se- 
micircle ; but in the North Part a greater Space, 
and in the Equinoxes the Shadow is carried thro 9 
a Semicircle, excepting in the Equator, and at 
the Pole. 

THESE may all appear by infpe&ion on the 
Globe 5 or by defcribing a Figure. 

PROPOSITION XIII. 

In Places in the Torrid Zone, while the Sun is be- 
tween the Parallel of the Place and the Tropic near eft 
to it, the Shadow then goes back twice, repeating 
the Directions to the fame Points, once in the Fore- 
noon, and once in the Afternoon : and the Sun will 
then feem to go back. 

E L E VAT E the Globe to a Latitude lefs than 
thirty three Degrees thirty Minutes •, and defcribe 
the Parallel of that Latitude. I fay while the Sun is 
between that and the Tropic, the Sun and the Sha- 
dow will feem to go twice back ; and to repeat 
the fame Dire&ions. Apply the Quadrant of Al- 
titude to the Zenith, and turn it about 'till it touch 

the 
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the Parallel, in which the Sun is drawn on the 
Globe; and bring the Point of Contact to the 
Eaft of the Horizon. From the Sun in that Point 
draw a Line to the Zenith of the Place, and 
it will cut the Line of the Sun's Courfe in a Point 
higher above the Horizon, where the Sun will di- 
re& the Shadow the fame way as when it was rifing ; 
having had other Diredtions repeated between thefe 
two. And the fame will be on the Weft Sifle 
of the Sun's Courfe, where it will fet in the fame 
Point it was in a few Hours before. 

THIS will appear alfo in Fig. 32* Suppofe a 
Place in the Torrid Zone, as L, in which there 
is a Style erefted ; and let AMF be the Tropic, 
or the Sun's Parallel ; and let the Sun be rifing 
in A : then the Shadow of the Style is proje&ed 
in the Line L* ; and when the Sun comes to C 
the Shadow will be in the Line Lr, and when it 
comes to G it will be again in the Line L a, and 
when it comes to the Meridian in M the Shadow 
is directed South in the Line L w, and when it is 
in E, and fets in F, it will again have the fame 
Dire&ion. 

COROLLARY. 

'TIS no Miracle that Shadows go back on 
Dials, except they go back on a fudden ; or if they 
Point back to the fame Hour- Lines, if the Style 
be not perpendicular, but parallel to the Poles : 
and tho* it be perpendicular, yet the Line of Sha- 
dows doth not (how the Hour, except the Plane 
of the Dial be in the equatorial Plane, 
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PROPOSITION XIV. 

A Plane being given in the Torrid Zone, and one 
of tbofe Days in which the Sun and Shadow feem 
to go back % to find the Point in which the Sun 
then is, and the Hour when it will be. 

ELEVATE the Globe for the Latitude, 
and mark the Sun's Place in the Ecliptic, and draw 
with Chalk it's Parallel that Day ; and applying 
the Quadrant to the Zenith, turn it about 'till 
it touch the Parallel, and it will be on that Point. 

A N D to find the Hour, obferve the Point 
of ContaA, bring the Index to 12 on the 
horary Circle, and bring the Point to the Meri- 
dian, and the Index will (how how many Hours 
the going back begins before or after Noon. 

PROPOSITION XV. 

The Lengths of the Shadows decreafe as the Sun rifes 
above the Horizon •, and vice vers&, increafe as the 
Sun goes from EaSt to the South ; and again de- 
creafe as it goes from South to Weft. 

FOR the Sun, the higher it is, comes nearer 
to the Zenith of the horizontal Plane; and 
therefore the Ray that terminates the Shadow comes 
nearer the Style of the Dial 5 and the Shadow 
thus becomes lhorter: and the Sun being at 
the greateft Height on the Meridian, the Shadow 
muft be fhorteft ; and in the Horizon it hath no 
Altitude ; and therefore the Shadow is infinite. 
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PROPOSITION XVI. 

Having the Altitude of the Style and Length of the 
Shadow, to find the Sun's Altitude \ and from thence 
the Hour % if the Latitude and Day of the Month 
be known. 

THE Length of the Style* the Shadow, and 
the Ray that terminates the Shadow, make a right 
angled Triangle ; and according to Prop, xv. Chap. 
ii. make this Proportion : As the Length of the 
Shadow is to the Length of the Style, So is the 
Radius to the Tangent of the Angle of the Sun's 
Altitude. Then find the Hour by Prop. iii. 
Chap. xxix. 

PROPOSITION XVIL 

Having the Semi diameter of the Sun and Earth, to find 
the Length ef the Shadow which the whole Earth 
cafts in the He&vens. 

THE Shadow of the Earth is conical, as they 
that are (killed in Optics demonftrate ; and may 
be eafily (hewn by a Figure. Therefore we are 
to find the top of the Cone, (which comes on 
the Moon when eclipfed) how far it is from the 
Center of the Earth ; thus : As the Difference of 
the Semidiameter of the Sua and Earth, is to the 
Sun's Diftance from us -, So is the Semidiameter 
of the Earth, to the Length of the Earrhfs Shadow, 
or of the Axis-of die conical Shadow. 
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PROPOSITION XVIII. 

Having the Diftance of the Moon from the Earthy 
and the Length of the Earth's Shadow, to find 
how much of the Moon will be dark when Jhe is 
eclipfed, in the Ecliptic itfelf. 

BY the Rule of Three; As the Length of the 
Shadow is to it's Excefs above the Moon's Di- 
ftance ; So is the Semidiameter of the Earth, to 
the Semidiameter of the conical Shadow, where 
the Moon enters it. 

THEN, As the Diftance of the Moon is to 
this Semidiameter of the Shadow ; So is the Ra- 
dius of the Tangent of the Angle, at the Eye fub- 
tended by that Semidiameter: which being doubled, 
gives the Angle oppofite to that Diameter of the 
Shadow ; with which compare the Angle oppofite 
to the apparent Semidiameter of the Moon at the 
Eclipfe - 9 and from thence may be known how much 
is dark : which if you defire in Digits (as Aftro- 
nomers ufe to exprefs the Quantity of the Eclipfe, 
and the apparent Semidiameter of the Moon which 
feems to be about twelve Inches, or Digits, in 
.Breadth) fay, As the Diameter of the Moon is to 
twelve Digits; fo is the apparent Semidiameter 
of the Shadow to the Digits darkened. 

PROPOSITION XIX. 

The, further a Place is any Day from the Equator, 
or from the Parallel in which the Sun is, the 
larger the Shadow is at twelve, and other Hours. 

B E C A U S E the Sun is further from the Zenith 

of thofe Places \ therefore the Ray that terminates 

2 the 
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the Shadow, is farther from the Style j and fo the 
Shadow longer. 

PROPOSITION XX. 

If there be placed a Style above any Plane, fo as to 
look the fame Way as the Axis of the World 
doth, or be parallel to it ; the Shadow of it will 
fall on that Line of the Plane which is cut by the 
meridian Circle in which the Sun then is. 

FOR the Shadow of the Axis, or Style, falls in 
the Plane of the Meridian Circle : becaufe the Sun, 
the Style, and Shadow, are all in one Plane ? as was 
faid in Prop. i. but as the Shadow falls alfo on the 
Plane that it is raifed on, it muft fall in the Line of 
common Seftion of the Plane and meridian Circle. 

PROPOSITION XXI. 

To defcribe an Equinoftial Dial. 

LET the Plane either of Wood, Brafs, or o- 
ther Matter, be raifed above the horizontal Plane, 
according to the Complement of the Latitude of 
the Place. ; : 

B U T it is better firft to draw the Hour- Lines* 
on the Plane thus: Defcribe a Circle, which di- T 
vide into twenty four Parts, and draw Lines from 
the Center to each Part ; any one of thefe Lines 
may be taken for 12 of the Day ; but if the La- 
titude of the. Place be fmall, there is no need to 
draw the Hours for Night, when the Sun is under 
the Horizon : upon the Center ereft a perpendicular 
Style 5 this Dial being raifed, fo that the Plane of 
it fhall be in the Equator, the Sun fliines the one 
half of the. Year above, and the other, in Win- 

H 3 ter. 
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tei, below ; and therefore the Hour-lines tnx& 
be on both Sides. 

F O R the fixing of it you muft find the Hour of 
the Day, and caufe the Shadow to cdme on that 
Hour ; or elfe you muft find a Meridian Line, 
which the Style is to be raifed aboirc. 

O N this Dial may be drawn feveral concentric 
Circles, which will fhew the Sun's Place and De- 
clination : Thus, divide the Style in too Parts, 
which being the Radius of a Circle, take the Com- 
plement of the Declination, 5 Degr. 10 Degr, 15 
Degr. &c. and with the Tangent of thefe Degrees 
defcribe concentric Circles ; and when the end of 
the Shadow of the Style comes into one of them, 
it fhows the Declination and the Sun's Placfe* which 
may be marked on the Circles. 

PROPOSITION XXII. 

?i defcribe a Dial on an horizontal Plane. 

B Y the Globe. Elevate the Globe to the Lati- 
tude of the Place, and bring fome remarkable 
Meridian under the Brafs Meridian, and the In- 
dex to 1 2 ; then turn the Globe till the Index point 
to 1 or 11, and obferve how many Degrees on 
the Horizon the point in which the Meridian cuts 
the Horizon is from the North * and fo many 
Degrees muft the I ith Hour, or the Hour of one, 
make with the Meridian : then, the fame way, 
make the Index, by turning the Globe, to point 
to 2 or 10, and you'll hive the Degrees f&r thofe 
Hours, on the wooden Horizon, betweeh.the Point 
where the Meridian cuts the Horizon and the 
North. 

THEN fet the Style frtmthe Cent*r6fthe 
Dial above the meridian Hour of 12* and elevate 
it according to the Latitude of the Place j or ra- 
ther 
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ther make a right angled Triangle, whofc acute 
Angle at the Bale ftiall be equal to the Latitude ; 
which being firft made of Paper may be afterwards 
of Brafs or Iron, and fet upright in the meridian 
Line, This may be better done without the Globe j 
which will be eafier apprehended by feeing it done, 
than many Words. 

PROPOSITION XXIII. 

To defcribe a vertical Dial, wbofe Plane /ball be due 
EaSt or Weft. 

THE Plane of the Dial being thus in the Me- 
ridian, draw a Line, elevated according to the La- 
titude, which will be the Line of 12, to thofe 
£C Degr. Eaft or Weft from you, as your Plane 
is direfted ; but it will be the fixth Hour to you : 
.then cut that Line by another in the middle at 
right Angles, and on it fet the Tangent Degrees 
found by the Globe, from the firft Line both ways, 
and draw thro* thefe Points Hour-Lines parallel 
CO the firft Line, and the Style being parallel muft 
be as broad as three Hours is diftantfrom the firft 
Line. Note, if the Vertical be due South or North* 
you make the Dial on it as in Prop. xxii. only 
the Style muft be raifed according to the. Comple- 
ment of the Latitude. 

PROPOSITION XXIV. 

To find by our Dial the Hour at another Place, 
tho % ever fo remote from us. 

I T muft be confidered, whether the other Place 
be cb the Eaft or Weft ; if to the Eaft, they have 
12 before us, if to the Weft after us. Find by 
the Globe the difference of Longitude between the 

H 4 two 
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two Places, which turn to Time, allowing 15 Degr. 
for an Hour ; and add or fubtraft that Time from 
the Hour with us, as the Place is Eaft or Weft: 
their Hour-Lines may be alfo drawn on your 
horizontal Dial, as in Prop. xxii. «. 

PROPOSITION XXV. \ ; . ; 

To elevate a Plane above our Horizon, and to draw 
a Dial on it, in which the Shadow will feem to 
- go back % as in Places of the Torrid Zone. , ,[ ^ 

W E fhall chufe here the Elevation of 10 Degr. 
above the Horizon of the Place in the Torrid Zone ; 
then in our Latitude, 52 > the Plane muft be railed 
42, and the Pole will be 10 Degr. above it; then 
.make a Dial on that Plane for the Latitude 10, 
by Prop, xxii, and put out the ends of the Hour- 
Lines next the Center, and ereft an upright Style, 
a little from the Center, on the meridian Line, fo 
high as it would reach to the back of a Style that 
looks to the Pole, and the end of the Shadow of 
the eredt Style will fhow the Hour* and feem to 
go back on fome Days, as we faid above. All 
other kinds of Dials may be made by the Globe i 
but becaufe this belongs to Gnomonics we fhall not 
treat further of it. 
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CHAP. XXVIII. 

Of comparing the Celejtial Appearances in dif- 
ferent Places of the Earth. 

FR OM the Confideration of the Agreement and 
Difagreement of the celeftial Appearances in 
different Places, there arife different Denominations 
of the Inhabitants, tho* they are not of different 
.Sort?; fome* being Anted* others Pm#a, and 
others Antipodes. . 

AN TOE CI are thofe that live in the fame Se- 
micircle of the Meridian ; bat on different Sides of 
the Equator, and at equal Diftances from it. 

PER IOE CI are in the fame Parallel, < but m 
different Semicircles of the Meridian : fomerimes 
all the People in one Parallel are called Periceci j but 
we fhall nottake it fo, toavoid Confufion. 

ANTIPODES are thofe that are diametrically 
oppofite to orife another. 

. NO TE, thefe three Names do for the moft part 
fignify the People in both Places, as we explained 
them ; tho* fometimes they denote only thofe of 
one Place, as when we fay fuch People are antcscf 
or antipodes to others. 
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PROPOSITION I. 

Tbofe that live in the fame Semicircle of the fame 
, Meridian, have 4U the fame Hours at the fame 
Time. 

FOR when the Sun comes into that Meridian, 
*6& twelve at, Noon, in all the Places in that Me- 
ridian ; and therefore they mull have all other 
Hours at the fame Time -, feeing the Sun's going 
from their Meridian to another Meridian fifteen De- 
grees from it makes an Hour ; which is the twenty 
fourth Part of the Revolution to them both. 

PROPOSITION II, 

The) that live en different Sides of the Equator, have 
different Qeqfims ef Summer > fFinter, Sfring* and 
Autumn, at the fame time. 

. FOR the Summer begins in a Place according 
to the Sun's Courfc, when the Sun is neareft to it's 
Zeflkh ; and the Winter begins When the Sun is fur- 
theft from it: and becaufe the Sun goes from the 
: Nprth Hemifphere to the South : contfariwife, as it 
leaves the one, it comes nearer, to the other ; and 
therefore 'tis Summer in one Place* the fame Time 
that 'tis Winter in the other.. The Changes in the 
SeaJbns in the Torrid Zone have fomething peculiar 
to them, as in Cfo/\ xxvi. 



PRO- 



Ch a t. 2%. of Univerfal Geography. 6$$> 

PROPOSITION III. 

They that are in the North Hmifpbere have, as the* 
ktk to the Equator , the Eafi vn tbi right Hand, 
and t hi Well on the left> the Sokth before Jhetn, and 
the North behind them \ but they thai are m tbi 

- fauthern Hemifphere^ have the Stars rifing on their 
right Hand, and felting on the left, as they turn their: 
Face to the Equator. 

THEY that live on the Equator have the Eafl: 
oft their right Hand, and the Weft on the left 
while they look to the North, but contrariwife if 
they look to the South. 

T H E Y that are in the North Hemifphere when 
they look to the Equator, the Sun will lcem to rife 
and fet behind them, while 'tis in the northern Signs ; 
but when in the fouthern Signs, ' it will appear to 
rife and fet before : them : and theuontrary will hap- 
pen if they turn their Faces to the Poles. 

SAILORS, and others who understand not 
thefe things, wonder at them ; when they come 
to die South Hemifphere : but they appear plain 
from the Globe. 

PROPOSITION IV. 

The Celeftial Appearances to the Antceci are thefe. 

i. THEY haveMid-day and Mid-night, and 
all the Hours at the fame Time ; as in Prop. i. of 
this Chapter. 

2. THEY have contrary Seafons at the fame 
Time; when 'tis Summer with the one, 'tis Winter 
with the other - 9 and fo as to Spring and Autumn. 

3- THE 
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3 . T H E Days of the one are equal to the Nights 
of the other ; and the Nights <tf &e one to the Days 
of the other. 

4.WHEN the Days of the one increafe to the 
longeft, the Days of the other JPlaee decneafe to the 
fliorteft ; for the D*ys that are oppofite to one a- 
nother in the Calendar, they have them equal \ that 
is, the twentieth of April in the bhe» to the twen- 
tieth of Oflaker .in, the other. 

5. ON the equino&ial Days the Sun rifes and 
fets at the fame Time, but on other Days fooner to 
one than the other ; and thefe two Days the Sun 
hath the lame Altitude in both Places :. but each* 
Hour in. the Day on other Days, the Altitude 
differs. j 

6. W H E N they look towards one another, the 
Sun and Stars feem to rife and fet on different. 
Hands. 

7. WHEN thp Sun rifes and fets befote the 
Face of the one, kcfoth fo behind the other; arid 
contrariwise; : 

8. THEY have different Poles elevated e- 
qually. 

9. THE. Stars that never fet to. the one, are 
never fcen by the other ; and cbntrariwife. Thefe 
are all plain on the Globe. 

PROPOSITION V. 

The Inhabitants of the Equator have no Antceci, and 
'. their Perked art the fame *faitb tbtir Antipodes. 

T H I S is plain from the Definitions we gave of 
diem. 



PRO* 
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PROPOSITION VI. 

A Place being given on the Globe, to find who are the 
Antceci, Periceci, and Antipodes to the Inhabi- 
tants there. 

F I N D the Latitude of the Place by bringing it 
to the Brafs Meridian -, and their Anted will be 
in the fame Latitude, on the other Side of the E- 
quator. 

BRING the Index of the lower Circle to 12, 
and mark the Point in the Meridian above the Place 
given ; andalfo mark the Point above the Antceci of 
that Place : then turn the Globe till the Index point 
to the other twelfth Hour, and you will have the 
Periceci under the firft marked Point of the Meri- 
dian, and the Antipodes under the other. 

PROPOSITION VII. 

They that live in the fame Parallel, have all the Days 
and Nights of the Tear equal ; and each Star con- 
tinues the fame Time above their Horizon: and the 
fame Stars never rife to them, and the fame never 
fet. The Sun and Stars all rife andfet on the fame 
Point, and each Star is at the fame Hour equally 
under or above the Horizon : they have the fame 
Pole equally elevated, and the Stars rife andfet on 
the fame Side to both, when they turn their Face to 
the Pole or the Equator, and have the fame Seafons 
at the fame Times, excepting fome Things peculiar in 
fome Places. 

THESE Things are manifeft from the Confi- 
derationof the Stars, and the Situation of the Places 
on the Globe. If you elevate it to the Latitude of 
fine Parallel, the wooden Horizon will be the Ho- 
rizon 
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rizon of all the Places in that Parallel -, which will 
make the Proportion plain. 

proposition vni. 

The Celejlial Appearances of the Perioeci are tbefe. 

i. ALL thofe Particulars agree to them which 
we mentioned in the preceding Propofitien of the 
Inhabitants of the fame Parallel. 

2. THEY have Hours, which tho' nominally 
the fame, yet are really contrary j for when 'tis 
twelve at Day with one, 'tis twelve at Night with 
flie other ; and 'tis two after Mid-night with 
the one, when 'tis too after Mid-day with the 
other, 6fa. 

3. O N the Equino&ial Days the Sun fets to one, 
while 'tis riling to the other ; and fo Night-time to 
the one, is Day-time to the other •, but in the Half 
of the Year, when the Sun goes thro* the Semi- 
circle of the Ecliptic next to them, that is, in 
Spring and Summer, it rifes firft to the one, be- 
fore it rifes to the other ; and therefore they have 
Day, or the Sun-ftiine, for an Hour, or part of an 
Hour, at the fame Time -, i. <?, while 'tis fetting 
in the Weft to the one, 'tis riling in the Eaft to 
the other ; but when the Sun is in the other Half 
of die Ecliptic, i. e. in Autumn and Winter, it 
lets to the one before it rifes to the other : And 
fo they have no Day but a Part of Night common 
to both, and die Sun for fome Time under their 
Horizons ; yet fo as to begin Night with the one, 
and end it with the other. 

4. T H E Y may both, the fame Way, fee thofe 
Stars that decline from the Equator to the Pole, 
elevated to them at the fame time for fome Hours, 
or Parts of an Hour, i. e. before they fet to one, 
they rife to the other, and contrariwife : and that 

the 
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the longer, die further the Star be from the Equa- 
tor ; but thofe Stars that decline from the Equator 
to the Pole under the Horizon, they never fee, at 
the lame Time ; for they iet to the one, before they 
rife to the other : and therefore for fome Hours, or 
Parts of an Hour, they are feen by neither of them 1 
and the longer Time, the nearer the Star is to the 
Pole. Thofe that are always feen by the Antccd y 
are always hid to the Periaci. 

5. THAT Part of the Earth which one of the 
Pcriceci hath on the Weft, the other hath on the 
Eaft. 

PROPOSITION IX. 

The Celejiial Appearances compared together, with 
regard to the Antipodes, are thefe. 

1. THE Sun and Stars rife to the one, when 
they fet to the other, all the Year round ; for they 
have the fame Horizon. 

2. THE Day of the one, is the Night of the 
other. 

3. THiE oppofite Days in the. Year are equal, 
and alfo the Nights ; fo that when the one hath the 
longeft, the other hath the ihorteft. 

4. TH E Y have contrary Seafcm at the fame 
Time; and the fame at different Times. 

5. THEY have different Poles, eqaaMy eleva- 
ted ; they are equally dxftant from the Equator, 
but have it on different Pbinte; they are in the 
fame Meridian, but different Semicircles of it. 

6. THEY have Hours nominally the fame, 
tho* really contrary; 'tis MkUday to .one, when 
Mid-night to the other. 

7. THOSE Stars that are always above Ac 
Horizon of the one, are always under the Horizon 
of the other ; and they that are ioag abowike Ho- 
rizon 



fyo ¥be Relative Part Sect, VI. 

rizonof the one, are a fhort Time above with the 
other. 

8. T H E Sun and Stars feem to rife on the right 
Hand to the one, and on the left to the other, 
when they both look to the Horizon ; and if the 
one have the Sun before or behind, for half an Year 
or more, the other hath it as long. 

PROPOSITION X. 

The Perioeci of one Place, are the Antipodes of their 
Antoeci. 

AND thus the Antipodes of one Place are Periceci 
to the Anted of that Place. This needs no Proof. 



PROPOSITION XI. 

A Place being given on the Globe, to find where the 
People have Mid-day , and all the Hours at the fame 
Time ; and to find where the Hours are contrary to 
the Hours in that Place. 

BRING the Place to the Brafs Meridian, and 
all Places under it count the fame Hours ; then 
bring the Index to 1 2, and turn the Globe till 
it come to the oppofite 12, and the Place Hin- 
der the Brafs Meridian will fhew where they count 
contrary Hours to thofe of the given Place. 



PROPOSITION XII. 

A Place on the Globe being given, to find the Places 
where all the Days of the fear are equal to the Nights 
of the former Place. 

BRING 
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•BRING the* given £lace to the Meridian, and 
find the Parallel of the Antceci \ then will all the 
Places in the Parallel anfwer the Qpeftion. 

BUT if the Place be fought, in which the Days 
are equal to the Nights of a given Place, and all 
the Hours the fame j then the Place of the Antes A 
is the Anfwen 

AND if all the Hours muft be contrary, then 
the Place of the Antipodes is the Anfwer. 



PROPOSITION XJIL 

Having a place on the Globe ± and the Day ofth? Teat 
to find the Hours when the Inhabitants of that pldc^ 
and their Antceci, can fee the Sun at once ; and the 
Hours , or Parts of an Hour, that the one will fee 
the Sunfooner than the other. 

FIND by Prop, W. Chap, xxv, the Length of 
the Day there at that Time, what that Length wants 
of twenty four Hours, are the Hours in a Day with 
the Ant&ci ; for fo many Hours they have die Sun 
above the Horizon at once, as their Day is long : 
if the Place be in the Equinoftial, they have each 
twelve Hours Day \ if not, the one of the Antceci has 
more than the other: or thus, if the Length of the 
Day in the Place given be left than twelve Hours, 
then the Ant&ti will fee the Sun for that Time and 
more, both before and after that Time j but if the 
Length of the Day be more than twelve Hours 
there, then you muft take the Hours at Night, and 
fo many the Antceci will fee the Sun at once : and 
thefe Hours are near the Meridian in both Places, 
the* Jialf^before, and the other Half after, for 
'they have the Sun in their Meridian at once. 

THE difference of Days, or between the Nights 
and Days, in the fame Place being halved, lhows the 

VOL. II. I Hours 
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Hours that the Sun rifeth fooner, or fctjsjbttcrihan 
in the other Place. ., ',. . 

PROPOSITION XIV, . |^ 

Having a place on the Globe, and the Day of the Tear $ 
to find the Ttmetbat the Inhabit ants t , and their fef 
rioeci, will fee the Sun at once - 9 and hym /opg they 
cannot fee it together. * 

FIND the Length of the Day and Night at 
that Time in that Place ; then the half of their Dif- 
ference is the Time that the Sun rifes fooner to the 
one, than it doth to the other * and fets to tfc 
one, before it rifes to the other. 




.«. t 



CHAP, 



■ r 



Ch a jv 39. gf • Vniverjal Geography. 643 




CHAP. XXIX. . , 

Of comparing the Times in one Place 'with thofe 
of another. 

PROPOSITION I. 

Having the' Hour in me given place 9 lo find the Hour 
' of another place given* . , ' « : , \ 

T$$% Place for which the.Hour is given teiqg 
brought to the Brafs Meridian, and the-ln- 
dex to 12, turn the Globe till the ^ther Place 
come under the Brafs Meridian •, aind the Index will 
point to the Hour in the other PUce, . . 

proposition' if, : 

Having the Hour in any place given* to Jhaw all tkt 
places on the Gkbe^ in which *iis then Rlid-day or 
Mid- night* or any Hour $044 pkafe* The Problem 
Jbould be propofed and fohed of } ths Earib ilfelf* it 
being a Property vf the Earthy if we were to pro- 
ceed fcmiifically \ and this we under j} and of?nany of 
the following Problems. 

B R I N G the Place to the Meridian, and the In- 
dex to the Hour of the Place ; then turn the Globe 
till the Index points to 12, and you ^ under 
the upper Part of the Brafs Semicircle, all the 
Places where 'tis Mid-day, aad in the lower Part 

I 2 where 
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where 'tis Mid-night : and for any other Hour turn 
the Globe till the Index point to it, and you have 
the Places where 'tis fuch an Hour under the Brafi 
Meridian. 

PROPOSITION in. 

Having the Altitude of the Sun 9 the Day of the Year+ 
and the Latitude of the place, to find the Hour for 
that Altitude. 

ELEVATE the Pole for that Latitude, and 
find the Sun's Place in the Ecliptic, and bring it 
to the Meridian 3, then fixing the Quadrant of Al- 
titude at the Zenith, and the Index at 12, move 
the Globe and the Quadrant till the Sun's Place 
come under, the Degree of Altitude marked on the 
' ^Qgadrant ; and the Index will point to the Hour. 

PROPOSITION IV. 

Having the Point the Sun is in at any Hour of a given 
Day> and the Latitude of the place j to find the Hour. 

r WORK as in the preceding Propofition, and 
bring the Quadrant to the Point, and the Sun's 
Place under the Quadrant, and the Index will fhow 
the Hour. What Point the Sun is in, is known 
by the Mariner's Cpmpafs. 

PROPOSITION V. 

9* know by the Globe* (when the Sunjhinef) the Hour 
in a place wbofe Latitude is given. 

ELEVATE the Globe for the Latitude, anil 

make it's Axis point to the North j then fix a 

• Needle perpendicular in the Sun's Place under the 

2 Meridian, 
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Meridian, the Hand being at 1 2 5 turn the Globe 
till the Needle be under th£ Sun, and makes no 
Shadow on the Globe 5 and the Index will fhow 
the Hour. 

PROPOSITION VI. 

Having the Hour, as we reckon it, to know the Hour 
from §un-rifwg, i. e. the Babylonilh Hour, or the 
Hour at Norimberg. 

. THE Babylonians of old, and the People of 
Norimberg now, count twenty four Hours, from 
Sun-rifing to Sun-rifing the next Day. Elevate 
the Pole for the Latitude, and bring the Sun's 
Place to the Meridian, and the Index to 12 ; 
turn the Globe till the Index point to the Hour 
given, then die Globe being fixed, bring the Index 
back to it, then turn it from Weft to Eaft till it 
come to the Horizon, and count the Hours from 
it to the Index Eaftward •, aud thefe are the Hours 
fought. 

PROPOSITION VII. 

Again, having the Babylonilh Hour, to find the Hour 
by our Reckoning, i. e. from twelve at Day, or 
Night. 

ELEVATE the Pole for the Latitude, and 
bring the Sun's Place to the Horizon on the Eaft, 
and the Index to it, and turn the Globe till the 
Index points to the Hour from Sun-rifing •, then 
bring the Index back to 12, and turn the Globe 
till you bring the Sun's Place under the Meridian, 
and you'll fee how many Hours 'tis paft 1 2 or be- 
fore 12, by your reckoning. 

I 3 PRO* 
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PROPOSITION VIIL 

Having the Hour, as we reckon it, to find bow ma*f 
Hours are fattftnce the Sunfet la ft ; that is, the 
Italian Hour. 

THEY now in many places of Italy, as of 
old in Greece, begin their Day at Sun-fct ; which 
Jafts till the next Sun-fetting, 

T O find their Hour ; elevate the Globe for the 
Latitude, and bring the Sun's Pkce to the Meri- 
dian, and the Index to 12 -, turn the Globe till it 
point to the Hour given, then bring the Hand to 
12, and turn the Globe to the Eaft till the Sun's 
Place come to the Horizon, and count the Hours 
from 1 2 to the Index* 

PROPOSITION IX. 

Having the Italian Homt from Sunset ting, to find the 
Hour, as we reckon it, from Mid-day or Mid* 

night. 

E L E V A T E the Globe for the Latitude, and 
bring the Sun's Place to the Meridian, and the In*- 
dex to 12 v turn the Globe Weftward till the In- 
dex point to the Hour given, then the Globe be- 
ing fixed, bring back the Index to 12, then turn 
the Globe till the Sun's Place come under the Me- 
ridian, *nd count the Hours from n jo the foefc* 
feaftward-, and you have the Hours from Mid- 
day or Night, according to our reckoning* 

PROPOSITION X, 

Having the Hour, as wwukmst, in a given &ay* /* 
findtbejtmih Hour, as tbey and others reckoned. 
. I IT 
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IT appears from the Difcourfe of ChriSi, about 
the hiring of Labourers to the Vineyard, that the 
Jews y and other Nations before Aftrbnomy was cul- 
tivated, divided the Day, fromSun-rifingtoSun-fet- 
tmg, into twelvefHours, and the Night into as many, 
Whjch are malted Planetary Hours for another Rea- 
fob; but they are rather to be called unequal 
Hours : for feeing neither Days nor Nights are 
equal, butfecreafe the one half of the Year, and 
decreafe die fcther, except under the Equator ; the 
Hours mufl: be* fometimes longer, and fometimes 
fhorter y tho ,; near the Equator there is no great 
Alteration, as we (hewed Chap, xxv. and therefore 
they that are far from the Equator, as the Euro* 
peans, never, ufcd that Way, but only they in the 
Torrid Zone, or not far from it. 

THE Problem then may be propofed more 
clearly thus : Having the equal Hour in any Day, to 
jinithe unequal Hour, which is the twelfth part of the 
ftme the Sun is above the Horizon ; but the equal 
Hour is the twerity fourth part of the Time the 
Sun takes in goifig from the Meridian till it returns 
to it % which is the Aftronomical Day. 

TO folve the Problem : Elevate the Globe for 
the Latitude, bring the Sun's Place to the Eaft 
Horizon, and the Index to 12, and turn the Globe 
'till the Sun's Place come to the Weft : Thus you 
find the Length of that Day. Then find the Hour 
from Sun-rifing or Sun-fetting, if the Hour given 
be after Sun-fetting, by Prop. vi. and viii. and fay, 
as the Length of the Day (or Night) in Hours is 
to twelve Hours ; fo are die Hours from Eaft (or 
Weft) to the Jtwifi Hour. 



1 4 PRO- 
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PROPOSITION -XL' 

Having the Jcwiflx Hour in a gtoen Day, to find the 
Hour with us j or to reduce the unequal Hour to the 
equal. 

DO as in the laft Proportion, and find the 
equal Hours in the Day ; and when the Sun rifeth* 
then fay, as twelve is to the Jem/b Hour given, fo is 
the Length of the Day to a fourth Number ; which 
add to the Hour of Sun-rifing, and you'll have the 
Hour from Mid-night if the Number of thefe Hour* 
be above twelve ; rejeft twelve, and you have the 
Hour from Mid-day, 

THE Jewijb Hours, mentioned fa Christ's Dif. 
courfe, cannot be accurately reduced to our Hours, 
the Day of the Year not being added ; therefore that 
third Hour may be our ninth, tenth, or eighth* 
and the eleventh Hour may be our fifth, fpeth, or 
feventh, according as the Day was in Summer, 
Winter, or in the Equinox; but the heat of the 
Day being mentioned, 'tis likely it was about the 
Summer Solftice, 



PROPOSITION XII. 

They who fail to the EaSt, till they come back to the 
place they left, have feen the Sun rife 9 pafs the 
Meridian , and fet once more than the People they 
firft left % and thus are one Day before them 5 
thefirft of January is the fecond to them, ana our 
Saturday they count Sunday ; and if they fail round 
twice or thrice, they will count two or three Days 
more. 

And 



Cfl ap. 29. of Unherfal Geography. 649 
jfod they who fail to the Weft* round the Globe, count 
one Day lefs, Jo that 'tis the thirty firft of Decern* 
ber with them, when it is tbefirft 0/ January vntb 
others ; and our Sunday, they count Saturday ; and 
they bfe as many Days as they fail Times round 
that way. 

THIS was formerly a great Wonder to Sea- 
men and others : after they had failed Weft and 
came to the Oriental IJlands, and found they differed 
fromother Europeans there by a D^y, they accu- 
fed one another of -Negligence or Sleepinefs* but 
the frequency of the Thing hath now taken away 
the Wonder, and given Mathematicians occafion 
to explain the Caufe of it ; which is very plain, 
if Men will but conceive aright the Motion of 
the Sun, or -of the Meridians on the Earth, and 
fix on fome Beginning of the Day •, for it de* 
pends on the diurnal Circumvolution of the Sun, 
(not on it's proper Motion, as fome thought) 
which may begin at any Meridian Circle, and 
from thence go round till it come back to the 
fame Meridian. 

AND becaufe they that fail Eaftward go to 
a Meridian to which the Sun comes fooner than 
to that they left, they therefore begin to count a- 
nother Day fooner. For Example * if they fail fif- 
teen Degrees Eaftward, they will begin the Day 
an Hour fooner, and this Anticipation ftillincreafes 
as they go Eaftward ; and being come to the op- 
posite Meridian, their Day begins twelve Hours 
fooner; and having gone round, they begin the 
Pay twenty four Hours Jboner than in the Place 
they came to, where it is Mid-day to both when 
the Sun is in the South. 

A N D fo they that go Weft will have the Sun 
later in their Meridian by a whole Hour, if they 
fail fifteen Degrees to the Weft, which poftpones 

the 
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the Day ftill an Hour for every fifteen Degreis^ 
which comes to twenty four Hours in failing 
round. 

CQROLLART h 

IF one fail Eaftward and another Weftward, 
both round till they meet, the firft will count 
two Days more than die fecond •> and if they &S 
twice round he will count four Days more, tho* 
they live the feme Number of Days ; and the 
Days of the Eaft Traveller will be fliorter than 
the Day? of the other. ; 

COROLLART II. 

THE fame would happen in whatever Place 
they fhould meet one another, and from this was 
the Fa6t found firft, and often afterwards ; for 
when Ferdinand Magellan had paflfed the Straits 
of Magellan and come to India , he found a Day's 
difference in his Account, from the Account 
the Europeans had there, who foiled to the 
Eaft ; and fo it was with all others that failed 
round. 

COROLLART HI. 

HENCE it is that diey differ in a Day in 
fome Places near one another in the fame Me- 
ridian, as in the Philippine IJlands, and Macad^ 
a Sea-port in China, poffefled by the Portugtefe> 
and the IJks by the Spaniards of Caftile, as they 
fay ; for they are under the fame Meridian, 
yet in Macao it is Sunday, when in the PhiKppbtis 
it is but Saturday <, and while in Macao they have 
Eaftsr, and eat Flelh, in the Philippines it is but 
Lents* a^d they, celebrate not the Feaft till the 

morrow : 
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morrow : the Reafon is, the Portuguefe came Eaft 
to India j and from thence to Macao \ whereas, 
jthe Spaniard failed Weft and came from America 
Weftwardto the Philippines ; and tho* they met 
in two Meridians near the fame, yet they difler 
one Day in their reckoning. 




CHAP. 
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CHAP. XXX. 

Of the different rifing and Jetting of the Sun, 
nvitb it's Altitude, and other Appearances, 
in different Parts of the Earth. 

PROPOSITION I. 

To place the Globe, fo that the Sunjhining on it, tSofe 
Parts may be illuminated which the Sun illuminates 
any Day ; and that it may at the fame Time appear 
to what People the Sun rifetb every Minute, and to 
whom it is Mid-day ; to whom it Jets, and to whom 
it is Night, and to whom it is vertical 5 as likewife 
the Sun's plfice in the Ecliptic, the Day of the 
Tear, and the Hour of the Day in that place. 

LE T the Place, for which the Globe is to be fo 
fittiated, be mark'd on the Globe, and brought 
to die Meridian, and the Point on die Meridian 
above it be marked with Chalk, and on that Point 
hang the Globe ; and if you would have it faft, 
you muft run an Iron Rod thro* that Point, and 
the Center to the oppofite Point, and have the 
fame well fixed to iome Plain below. 

THEN place the Globe due North and South 
by a Meridian Line, or by the Compafs : the 
Globe being thus placed, you may fee every Minute 
die enlightened Part of the Earth, and that which 
is dark, and the Places in the middle of the illumi- 
nated Part have Mid-day then, and thofe in the 

caftern 
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caftern Meridian that bounds ther Light and ftarkj- 
nefs have the Sun fetting, and'thofe in the weftern 
the Sun riling. ^ _ ., . 

T O find the Sun*s Plade in the Ecliptic: Move 
a fmall Needle, placed perpendicularly about the 
middle of the enlightened Part till it have no Sha- 
dow, and that Place on the Globe brought to the 
Meridian, will (how the Declination of that Point 
of the Ecliptic in which the Sun then is ; and the 
Surfs Place will be known according as the time 
of die Year island from thence the Day ctfthe Year 5 
and that Place where the Needle hath no Shadow* 
hath the Sun vertical to it, and a Parallel thro* that 
Place will ihow all the Places that will have it ver- 
tical that Day. And to find the Hour of that Place 
for which the Sun is thus fixed, bring the Place 
to the Meridian, and the Index to 12, and turn the 
Globe till the Place, or that for which the Globe 
is fituated, come to the Meridian, and the Index 
will fhow the Hour. 

BUT becaufethe Globe cannot revolve while 
it is fixed to the Iron Rod, t it will be convenient tt> 
fix a Quadrant on a Meridian, fo as to turn round 
the Pole, or an Arc of 11 32 Degrees, which be- 
ing brought to the Needle's Place, will fhow the 
declination of the Sun ; from which may be found 
the Sun's Place and Day of the Year ; and the 
Difference between that Arc and the Brafs Me- 
ridian counted on the Equator, will give the De- 
grees ; which being turned to Hours, fifteen De- 
grees to an Hour, will give the Hour of the 
Day Before or after twelve, as the Sun is to the 
Eaft or Weft Side of the Meridian. 

I F there be fixed to the Pole of the Globe fuch an 
Arc of Brafs as was before faid, there may be fixed 
to it a piece of Brafs that hath a perpendicular Styfe 
on it, which piece (hall Aide up and down, acord- 
ing to the Sun's Diftance from the Equator : thus 

there 
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there will be no need of a Needle or fpherfca! 
Gnomon, and it will be lefs liable to Error. 

PROPOSITION. II. 

fbe Globe being placed as before, it may be /hewn (when 
the Moonfinnes) to what People the Moon appears 
am time it if above our Horizon •, and who have the 
Moon . fifing, fettvng > or in their Meridian* 

THESE are all plain from the preceding Pro- 
pofition. 

PROPOSITION III. 

The further any place is from the Parallel the Sun is 
in at any. T^m 9 the Sun rife, the lefs above their 
Horizon. ; 

TAKE any Place in the lame Meridian where 
.they reckon the fapie Hours, then defcribe the 
Sun's Parallel for any Day, and it will appear that 
any Point in it will be further diftant from that 
Place which is fiirthefl: from the Parallel, (and the 
fame way it is in the Heavens; andfo the Alti- 
tude will be lefs. 

PROPOSITION IV, 

fbe nearer a place is to the Pole^ the Points jm the 
Horizon in which the Sun rifes or fets at the Sum* 
mer and Winter Solftice, are the more remote % and 
the fame may befaid of the Moon and other Planets. 

' TAKE two Places of different Diftance$, and 
elevate the Pole for their Latitude, and you'll fee 
where the firft of Cancet rifes, and the firft of Ca- 
pricorn^ at both ttefe Elevations, from which you 

fee 
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fee that they arc more diftant in the greateft Lar 
t^tude or EJevatioa; and their pittance from the 
Eaft iri/ifingi or Weft at fetting, which Attn** 
homers call the Amplitude , is greateft in the greateft 
Latitude. 

PROPOSITION V. 

$he Stan fttuated between the Parallel of a plate 
not in the Equator, and the Pole* are lefi elevated 
above the Horizon of the places between that Paral- 
lel akd the other Pole , than in the places between 
\ the Parallel andtbeneameft Pol*. 

THIS is <*fily tried 6y elevating the Globe 

for two Places.' ; 

Vr. •:•:•! PROPOSITION VI. ' 

J5i plates in ,tbtl. Equator (he Sun and Stars <rjfe 
direftly up to the Meridian v but in places out of it 
obliquely. 

DRAW a Parallel of the Sun on the Globe, 
r and place the Poles in the Horizon, and you will 
fee any Point in. the Parallel riles dire&ly above 
the Horizon; then elevate the Globe for. feme 
other Latitudes, and you will fee the Parallel be- 
come more oblique to the* Horizon, and iioft 
at. the greateft Latitude* 

i PROPOSITION VII. 

The greater the Latitude of a place is, a Sign in the 
Ecliptic takes the mare ttm^ if{ rifing % but they all 
pafs the Meridian in equal times. 

E L E,V A T E the Globe firft for one Latkade, 

and bring the beginning of the Sign xo t^Ho- 
i 2 rizon, 
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rizon, and the Index to 12, and you willfeehow 
many Hours pafi before the Sign be wholly above 
the Horizon: and do fo for a greiter Latitude, 
and the Propofition will be plain. 

proposition vm. 

$be Day being given, to find where the Sun will rife 
in any given Point. 

THIS Problem fhould be propoftd of the 
Earth itfelf, as alfo thofe that follow* ..if *rt were 
creating fcientifically; for it is a Property of the 
Earth and not of the Globe ; yet the Globe repre- 
fcnting the Earth, it is fuiHcient for Praftioe. 

THE Problem is the fame with that Prop. xi. 
Chap, xxiii. where haying the Point aftd the Day 
of the Year in which the Sun rifeth, to find the 
Latitude of the Place, or the Parallel in which 
we may be fure we are. 

PROPOSITION IX. 

The Day and Hour , or Part of an Hour ^ being given, 
to find the Point on the Globe y to which the Sm 
is then vertical. , • » 



BRING the Sun's Place to the Meridian, and 
mark the Point above it ; then find thofe Places 
in whole Meridian the Sun is at that Time, and 
bring them to the brafs Meridian ; then the Place 
under the marked Point is the n Place fought., 

PROPOSITION X. 

The Day and Hour being given ; to find thofe places 
where the Sun hath a given Altitude under ninety 
Degrees. 

FIND 
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FIND the Place the Sun is then vertical to* 
and bring it to the Meridian, and fix the Qua- 
drant of Altitude in the Point above it, and mark 
the given Altitude on the Quadrant ; then turning 
it about, the Mark will go over all the Places 
where the Sun hath that Altitude above the Ho* 
rizon. 

PROPOSITION XL 

ito find all the Places on the Globe where- the Sun it 
rifing, fetting, and in the Meridian ; and what 
Places are enlightened, or in the dark, at any Hour 

. of the Day given. 

FIND the Place where the Sun is then vertical, 
and bring it to the Meridian, and elevate d\e 
Globe for the Place, then all the Places under 
the Brafs Meridian have Mid- day, and thofe in 
the Weft Horizon have the Sun rifing ; and thofe 
in the Eaft Horizon have it fetting j and the Places 
above the Horizon are enlightened > and thofe un- 
der are in darknefs* 

NOTE, This is to be underftood of the Center 
of the Sun's rifing and fetting ; for the Sun illumi- 
nates fomething more than the Half of the Earth % 
as we fhall fee in the following Propofition. 

COROLLART. 

W E may thus fee where the Sun rifes or lets at 
our Mid-day, or where 'tis Mid-day when 'tis 
Night in our Horizon; which is a pleafant.Dir 
verfion. 



VOL. II. K PRO- 
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PROPOSITION XII. 

Having the Semidiameter of the Sun, and of the Earib, 
and the Diftance of the one from the other, to find 
bow much of the Earth is illuminated by the Sun. 

{Pig* 330 LET the Hale Circle be the Earth, 
A it's Center, and S the Sun's Center, L B and 
oc will be the Rays that touch the Globe of the 
Sun and Earth, and diftinguifh the enlightened 
from the dark Part, i. e. B Dr from BE c. Let 
the two Rays LB, or meet in R, and BN be 
drawn parallel to AS. In the Triangle BNL 
there is given NL, the excefs of SL above AB, and 
BN equal to AS; and BLN is a right Angle, 
BL being a Tangent ; then find the Angle N B L, 
As BN is to NL, fo is die whole Sine to the Sine 
of the Angle B N L •, and L N B and N BL being 
equal to a right Angle, and BNL equal to ASL 
or BAR. 

THEREFORE the Arc of the Angle 
NBL is equal to the Arc BM, the excefs of 
DB above ninety Degrees, and fo the Arc DC. 

A N D if we make the Sun's Semidiameter 5« 4 
of the Earth's, and AS 1 168 Semidiameters, M B 
will be thirteen Months more than the half MEQ^ 

COROLLART. 

WHEN therefore the Center of the Sun rifes toa 
Place, it's Limb rifes to the Inhabitants in a Paral- 
lel to the Horizon thirteen Minutes under it •, and 
when the Sun's Center fets, it's Limb is feen 'till 
it's Center fet to thofe in a Parallel thirteen Mi- 
nutes from our Horizon. 

2 

PRO* 
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PROPOSITION XIIL 

Having the Height of a Mountain to find bom rnUck 
- fooner the Sun ivM rife^ and bow much later it will 
fetj than in the Valley below* 

FROM the given Height find* by Prop, tr« 
Cbap. ix* the Interval, or Arc, from which thd 
Top of the Mountain m^y be feen i or where the 
Tangent Line will terminate the Arc : this Tan<» 
gent Ray is the firft that can come from #>e Sim 
to the Top pf the Mountain; 

THIS Point in which the Ray, from the Top 
touches the Earth, is the Place where die Sun 
rifes when 'tis firft feen at the Top; and this 
Arc fhows how much the Sun is under the Hori- 
zon of the Valley, when firft feen at the Top, 

THE Problem then comes to this ; having th& 
Depreflion of the Sun under the Horizon, to find 
how foon it will conqe to th$ Horizon : froui 
which it appears, that it will depend on the Timd 
of the Year- Let the Pole ttjen be r^fcd for the 
Latitude of the Place, and the Quadrant fixed 
to the Zenith % then bring the Point oppofite to 
that in which the Sun is at a given time to the 
weftern Horizon* and the Index to 1 2, then ob- 
ferve the Degrees of Depreflion under the Hori* 
zon on the Quadrant, and make that Poinf come 
as high above the Horizon, by applying it to 
the Quidrant, and the Sun will then be fo far tin* 
der the Horizon *, then turn the Globe 'till k;Cf>ni£ 
to it, and the Index will fhow the Time. But 
Jbecaufe the Time is finally ?tis better to dtf it by 
Calculation* • Suppofing then the Height of tfcae 
Mountain three Quarters of a German Mile, and 
the Depreflion ajbout thfee Degrees, the Lati- 
tude of the Place thirty eight Pegf^es, and the 

' ^ K 2 * "Sun 
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'Sun in the fifteenth of Leo, and that the Sun is 
feen at the Top thirteen Minutes fooner than be- 
low. Hence it will appear how unlikely it is 
that Ariftotle fays of the Tops of Caucafus, and 
Pliny of the Mountain Cafius, viz. that they are en- 
lightened a third Part, of the Night. But how high 
that fupppfes the Mountains to be we fhall fhow 
in the following Propofition. 

PROPOSITION XIV. 

Having the Tune that the Sun is fooner feen on the 
Top than at the Foot of a Mountain, to find it's 
Height. 

ELEVATE the Globe for the Latitude of 
the Foot of the Mountain ; mark the Point on the 
Ecliptic oppofite to the Sun's Place, and find how 
much the Sun is deprefled for that Time ; then from 
that Arc, as a Diftance from which the Top can 
be feen, find the Height by Prop. iv. Chap. ix. 

PROPOSITION XV. 

Having the Moon's Place in the Zodiac, and it's La- 
titude, to find the Places it will be vertical to in 
it's Revolution that Day. 

: MARK the Moon's Place, taken from an Ephe- 
fineris, on the Ecliptic, and apply one end of the 
<^uadrant of Altitude to the Pole of the Eclip* 
tic ; and the other to the Mark in the Ecliptic ; 
obferve the Moon's Latitude on it, and mark the 
Moon's Place thus on the Globe with Chalk, 
defcribe a Parallel thro' it, and all the Places in 
the Parallel give the Anfwer. Underftand the fame 
-as to the other Planets j having their Latitude and 
Longitude given. 

2 PRO- 
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PROPOSITION XVI. 

Having the Moon's Place in the Zodiac, with it's La- 
titude and Day of the Tear, to find when it will 
rife, Jet, or be in the Meridian in any Place. 

ELEVATE the Globe for the Latitude, and 
iqark the Sun's Place, and alfo the Moon's, as 
W fhewed in the preceding Propofition ; then 
bring the Sun's Place to the Meridian, and the 
Index to 12, and turn the Globe 'till the Moon 
rife, be in the Meridian, and fet ; and the Index 
will fhow the Hour. The fame may be done for 
the other Planets. 

PROPOSITION XVII. 

To find the Places on the Globe where the Moon will 
be, rifing or fitting or in the Meridian, at any 
Hour, hawing it's Latitude and Longitude. 

MARK on the Globe the Sun and Moon's 
Place as before, and bring the Sun's Place to the 
Meridian, and the Index to 12; turn the Globe 
*till the Moon's Place come to the Meridian \ and 
mark the Hour on the horary Circle ; for thereby 
you know in what time the Moon will come to 
the Meridian after the Sun ; and then defcribe the 
Parallel of the Moon, by bringing it to the brafs 
Meridian. Next bring the Sun's Place to the 
Meridian, . and the Index to 12, and turn the 
Globe 'till it point to the Hour given ; and all 
the Places under the brafs Meridian will have the 
Moon then in their Meridian. Bring back the In- 
dex to 12, and turn the Globe 'till it point to the 
Hour given ; then the Point in the Parallel un- 
der the brafs Meridian, fhews the Place where 

K 3 'tis 
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'tis then vertical : which Place bring to the Zenith 
of the Horizon * and thofe in the Eaft Horizon 
have the Moon fetting, and in the Weft, rifing. 
The fame may be done for the other Planets, 

PROPOSITION XVIII, 

Having the Day and Hour in Which tbere is to be an 
Eclipfe of -the Mom ; tojhew on the Globe all the 
Places where it can befeen, and particularly tbofe 
that Mill have the Moon in their Meridian^ and in 
their Horizon , either rijing orfetting, 

THIS differs a little from the former ; but 
Jiath a much eafier Solution. 

FROM the given Day mark the Sun's Place, 
find the Point oppofite to it is the Moon's 
Place. 

FIND the Place on the Globe where the Sun 
is &en vertical, and find "their Antipodes by Prop, 
vi, Chap, xxviii. and with them the edipfed Moon 
will be vertical. Elevate the Pole for the Latitude 
dfthat Place, and bring it to the Zenith, and all 
tfie Inhabitants above the Horizon will fee the E- 
clfpfe* and they under the brafs Meridian will fee 
it in the Meridian •, and thofe in die Weft or Eaft 
Horizon will fee it rifing or letting. 

BUT whereas an Eclipfe lafts fome Hours, and 
there may be confjdered it's beginning, middle, 
lind end, we here confider only it's middle. 

AND the Moon being lefc than the Earth, it 
illuminates Iefs th£n an flemifphere ; and is fcen 
lit once by the Inhabitants in die lefler Part, fo 
$s 'tis not longer feen by thofe in the eafterh 
Jlorizon, thp* at the feme Time it hath not yet 
Appeared to thofe in the weftern Horizon, And 
we muft conceive a fmall Circle parallel to the Ho* 
fmn that terminates the light and d?rk Part: and 

hpw 
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how much 'tis lefs than the Hemifphere we ftiall 
fliow in the next Propofition. 

PROPOSITION XIX. 

Having the Setnidiatneter of the Earth and Moon y 
and their Diftance ; to find how much of the Earth 
may be illuminated by the Moon at once. 

THIS is done the fame way as in Prop. 
xi. Let (Fig. 33.) the Center of the Earth be S, 
and of the Moon A, draw the Tangents LB, OC; 
thefe are the laft Rays that come on the Earth, and 
fo the Arc O H L denotes the Part that is illumi- 
nated, where they can all fee the Moon at once, 
which how much lefs it is than an Hemifphere, will 
appear by finding the Angle H S L, or the Arc 
HL. DrawBN parallel to AS, then B A will 
be equal to S N, and N L the Difference of the 
two Semidiameters, and B N being equal to A S, 
and NLB is a right Angle. Then in the Triangle 
NBL the Angle NBL maybe found thus; As 
NB to NL, fo is the whole Sine to the Sine of 
the Angle LBN, whofe'Arc is the Difference 
of H L and a Quadrant. Suppofe then the Dia- 
meter of the Moon, to be $ of the Earth's ; and 
in full Moon, let the Moon's Diftance be 64 Semi- 
diameters of die Earth, thenNL will be ij ; and 
As 64 is to rf, fo is 1 0000000 to 1 14583 -the 
Sine of 39 Minutes, and fo HL is lefs then 90 
Degrees by 39 Minutes or 89 Degr. 21 Min. 

A Place therefore being fixed on the top of the 
Horizon, the People, to whom the Moon rifes and 
fets, will not be thofe who are vifible in the Ho* 
rizon itfelf, but in a Parallel of die Horizon, 39 
Minutes diftant from it. 

K4 PRO- 
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PROPOSITION XX. 

Having the Declination of a Star, tojbow on the Globe 
all the Places where that Star will be vertical in ifs 
Revolution. 

MARK it's Declination on the brafs Meridian, 
and under that Mark draw a Parallel, and you 
have the Places, 

PROPOSITION XXL 

Having the right Afienfion of a Star, and the Day of 
the Tear, and Hour of the Day \ to find the Places 
where that Star will be in the Meridian at a given 
Hour. 

MARK the right Afcenfion of the Star on 
the Equator, and bring the Sun's Place to the 
Meridian, and fee what Degree of the Equator is in 
the Meridian ; then the Diftance of the two Points 
pbferved being turned to Time, lhows the Diffe- 
rence of the Times of the Sun and Stars coming 
to the Meridian ; then find the Places where the 
Sun is in the Meridian at the given Hour, and 
the Hand being brought to 12, turn the Globe 
'till the Degrees marked on the Equator come to 
the Meridian ; then all the Places under the brafs 
Meridian will have the Star in their Meridian at 
that Time. 

PROPOSITION- XXII, 

Having the Declination and right Afcenfion of a Star, 
and the Time of the Day given, to find by the Globe, 
j(i) The Place 9 tis vertical to. (2) The Places 
where 9 tis above, and where 'tis under the Horizon, 
and (3) where 'tis in the Meridian, and where it 
' tbeh rifes or fets, 

FIRST 
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- FIRST, from it's right Afceiifion y find where 
the Star is then in the Meridian, and keep thofe 
Places under the Meridian, and count the De- 
clination of the Star on the Brafs Meridian, and 
you have the Place it is then vertical to ; bring 
that Place to the Zenith, the Globe being ele- 
vated for it's Latitude, and thofe Places under 
the brafs Meridian will have the Star in the South 
or North Meridian, and thofe -in the Eaftern Ho- 
rizon will have it letting, and in die weftern riling. 

PROPOSITION XXIII. 

To find by the Globe the Places where the Sun, Moon* 
and Stars will be as long under the Horizon as they 
are above, with us or any others. 

BRING the Place to the Meridian, and find 
the Antoeci of that Place ; who will have them 
as long under the Horizon, as they are above 
in that Place; as may be eafily fliewn on the 
Globe. 

PROPOSITION XXIV. 

To Jhow the Caufe why the Length of the Days in- 
creafes or decteafes /after at the Equinoctial than 
at the Solftices, when there feems to be no difference ; 
and that in all Places, except under the Equator 5 
and the more the further from the Equator. 

FOR Example-, Let us take thirty Days be- 
fore the vernal Equinox (from the twenty firft of 
February to the twenty firft of March), and thirty 
Days after the Winter Solftice (from the twenty 
firft of December to the twenty firft of January) : 
I would know why the twenty firft of March ex- 
ceeds the twentieth of February, more than the 

twenty 
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twenty firft of January doth the twenty firft of 
Jjtcetnber* 

THE Parallel for thefe four Days being drawn, 
you will fee that of the Equator is further from 
that in the firft of Pifies or Scorpio, than that 
thro 9 Aquarius or Sagittarius, is from that thro 9 the 
firft of Capricorn ; whence 'tis there is not much 
more of the Parallel thro* the firft of Aquarius a- 
bove the Horizon, than of that thro* the firft of 
Capricorn ; but much more of the Parallel, thro* the 
firft of Aries, or of the Equator, is above the 
Horizon, than of the Parallel thro* the firft of 
Pifces. Whence we underftand that the Length 
of that Day is owing to the Declination of the 
Sun, or of the Points of the Ecliptic. Under the 
Equator the Days are ftill equal, tho* the Sun 
feems at the Solftice to ftand or change but a little 
the meridian Altitude ; and it will appear that the 
inequality of the Days is the more fenfible, the 
further the Place is from the Equator j if you ele- 
vate the Globe for thofc Places, you will fee a 
greater Difference in the Arches of the Parallels 
above the Horizon. 

PROPOSITION XXV. 

In Places at the Equator the Sun goes fafter from the 
Zenith than in Places near the Tropics, and within 
the Torrid Zone. 

MARK on the brafs Meridian, fuppofe the 
fifth Degree of Latitude, and another in eighteen 
Degrees brought to, and marked on the Meri- 
dian 5 and count five Degrees from it towards the 
Tropics on the brafs Meridian, and fet a mark there 
alfo •, it may be fliown that the Sun will fooner in- 
crease in the five Degrees of Declinatiofc near the 
Equator, than in thofc from it: for turning ths 

Globe 
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Globe 'till a Point in the Ecliptic comes under 
eighteen Degrees, and 'till again it comes under 
thirteen, which is five lefs, it will cut off a greater 
Part of the Ecliptic than is between the two Points 
that come under the fifth Degree, and the begin- . 
ning of the firft * and therefore the Sun goes flower 
from the Zenith in the fecond Place, than from 
the Zenith of the Place in the Equator, 
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Of the Properties arifng upon comparing one 
Place mth another. 



CHAP. XXXI. 

Of the LONGITUDE. 

DEFINITIONS. 

[HE Circle of Longitude of any Place 
is the Circle that paffes through the 
Place, and both the Poles. It is al- 
fo called a Meridian Circle, which 
are one and the fame Thing-, tho* 
different in fome Refpe&s : for the Meridian hath 
refpeft to the Motion of the Stars, and the Circle 
of Longitude to the Earth's Extenfion, without 
regard to the celeftial Motions. But the Meridian 

is 
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is the more common Name, which we Audi there- 
fore ufe here. They are plainly feen on the Globes* 
and in the Maps, paffing thro* every ten Degrees 
of the Equator. 

2. T H E Longitude of a Place is the pittance 
of it's Meridian, from a certain Meridian (meafi*- 
red on the Equator) which is called the firft ; and 
the Longitude of the Earth itfelf is it's Extenfion 
from Weft to Eaft, conceived on the Equator. 
The firft Meridian is made confpicuous on the 
Globe and in Maps. 

3. THE Diftanceof one Place from another 
is the fhorteft Line between them, on the Earth's 
Superficies. 

4. ANY Point on the Globe, or Map, is laid 
truly to reprefent fome Place on the Earth, if it 
hath the faipe Situation and Diftance to the other 
Points on the Maps, that the Place hath to the 
x>ther Places reprefented by them. 

PROPOSITION I. 

fbere is no Meridian determinated in Nature to he 
the firft , and therefore any one may be taken for 
the firft. 

T O underftand this aright we muft go a little 
back; for fome conceive a My fiery here, where 
there is none. All Superficies both plain and curve 
are meafured by two Dimenfions (as a Line is by 
one, and a Body by three) as is known from Geo- 
metry, and the common Bufinefs of Life ; of which 
£wo, one is Length, and the other Breadth ; and 
.the one is conceived perpendicular to the other; 
and thefe two are not in themfelves different ; for 
that we call Length may be called Breadth* thoP 
the longeft is ufually called Length, 

m 
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* IN regular Figures, as equilateral Triangles, 
Squares, &c. thefe two Dimenfions are the feme, 
but the Earth's Superficies is fpherical, and the 
Length not really different from the Breadth, except 
in our Conception, for the more diftindt under- 
ftanding of the Thing. And thefe two Extenfion* 
may be conceived on the Earth thjus 5 if we take 
the Periphery of a Semi-Circle from one Point to 
it's oppofite Point, it will be one Dimenfion j 
and if that again be cut in the middle at right 
Angles by a Circle (as the Length and Breadth 
i$ taken in all Superficies) that fhall go round, 
land be the Other Dimenfion for meafuring the Earth** 
Superficies, as if it were extended into a Plane. 
The firft of thefe being only a Semicircle may be 
called the Latitude of the Globe ; the other being 
a whole Circle the Longitude of it. Some fay 
they are called Latitude and Longitude becaufe 
a lefs Part of the Earth was known to the An- 
tients towards the Poles than eaftward or weftward. 
. M OR E O V E R, on the Globe any Semicircles 
between the Poles may be taken. for the Latitude, 
and a Circle perpendicular to it, for the Longi- 
tude, and fo on the Earth * but for the memory 
fake, it is beft to take fuch Lines as have fomething 
peculiar and remarkable, as the Line from Pole to 
Pole, and the Circle that paffes in the mjddl$ be- 
tween them, as the Equator doth. • . . • f 

THUS it appears plain, why the Latitude 
is meafured on the Meridian, and the Longitude 
on the Equator. * ■ 

THIS Latitude and Longitude of the Earth 
is not to be taken for thofe of a particular Place: 
for they are only exprefled fo beeaufe they are mea- 
fured on thofe of the Earth, and are q. Part of them, 

AND, properly fpeaking, a Place pr Point, hath 
neither Latitude nor Longitude: and thefe two 
Afferent Senfes of the Words ought to be well re- 

membrcd} 
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membred •, for the Words frequently occur among 
Geographical Writers •, as when we fpeak of the 
Latitude aftd -Longitude of Spain, the Words are 
taken properly for Length and Breadth \ but 
when we fpeak of the Latitude and Longitude of 
a Place, taken as a Point we mean it's Diftanife 
from the Equator, and from the firft Meridian % 
and in my Judgment it were better not to ufe the 
Words Latitude and Longitude, but only Diftance 
-from the Equator, and from the firft Meridian : 
but being fo long ufed they cannot be now abo- 
lifhed* and we £hall ufe them hereafter in this 
Senfe. 

M O REO V ER, the Latitude of a Place hath, 
like the Latitude of the whole Earth, remarkable 
Places for the beginning of the reckoning ; as the 
Poles and the Equator ; but the Longitude going 
round the Earth, hath no certain Place, for a be- 
ginning : and therefore we may begin at any Point 
in the Equator, and count the Meridian that pafles 
thro* it the firil Meridian, from which the reft 
are reckoned. 

WE fhall fhow why thefe two Diftances from 
the Equator, and the firft Meridian are enquired 
after, as in Prop. iii. 

PROPOSITION II. 

to determine the firft Meridian on (be Globe of the 
Earth* from winch we are to begin to reckon the 
Longitude. 

W E faid before that we may begin at any Point 
on the Equator to reckon the Longitude, but 'tis 
better to fix upon one Place, thro* which a Me- 
ridian beihg drawn, may be counted the firft. Geo- 
graphers have itot all agreed on this Place. Ptolemy 
chofe to make that the firft Meridian which pafles 

near 
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near the Fortunate, which are Iflaads about one De- 
gree from it 5 and reckons from thence to the 
Eaft thro* Africa and Afia \ chufmg to begin at a 
Place inhabited, and which was shen .the Bounds 
and Limits of the known Part, of the Earth to 
the Weft, and to end at the eaftern< Shore ofSiam 
in Afia 5 but Americabeing kno^n not many Ages 
ago,' and long.after Ptolemfs Time,, the firft Me- 
ridian was removed more to the Weft. Some made 
.that the firft which paffes thro* the Ifle of St Ni± 
tolas ; which is one of thofe near Cape Verd 5 and 
Hondius chofe the Ifle of St Jams to be the firft 
Meridian in his Maps. 

OTHERS chofe that which paffes thro' the 

< Ifle del Corvo one of the Azores, becaufe the Needle 

was found not to decline from the North there, 

and in the adjacent Seas, but to lie in the meridian 

. Line % and this beginning Mercator choofes, 

BUT feeing there are other Places where the 
Needle points to the Nprth, and it doth not fo in 
^every Part of that Meridian \ Geographers thought 
this not a fufficient Reafon ; fome fixing it at the 
Shore of Brafil, that runs out; into the. Sea. 
4 LATER Geographers, especially the Dutch 
choofe to begin at the Mountain tfeneriffy in the 
Fortunate, or Canary, Ifles, which is counted the 
higheft on Earth, and is called the Pike of tfeneriffi 
and the rather becaufe they thought fome remark- 
able Place fhould be chofen that' might be moft 
known to future Ages ; apd fo Ptolemy's firft Me- 
ridian, tho* long obferved, was not laid afide with- 
out goodReafons. The French finccthe Year 1634 
have taken that whicjh gpcs thro* thfe: weft Part of 
the Ifle of Ferr o f one of the Canaries > which the 
. French King, Lewis the thirteenth, commanded 
his Sailors and Geographers to.obferve. 

ASTRONOMERS alfo have taken diverfc 
Places for the firft Meridian - t the Followers pf 

fych* 
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fjcbo fix it at Uranoburg, an Ifland in the Damjb 
Streights, and calculate the celeftial Motions to 
that Place, and from thence accommodate them to 
the reft. Others chufe other Places according to 
the Authors of the Ephemeris they ufe, who cal- 
culate the Ephemeris, and the Planets Places for 
the Meridian of their own Place. As Origanus for 
Frankfort \ Maginus for Venice; Eukjiadius for 
Stetin * Lanjberg in his Tables takes Gar/a in Zee- 
land, and Reinboldus the Royal Mountain of 

BUT^fay the Truth, all this Difference 
hath ariferi without any Foundation ; fo that they 
are to be blamed who firft changed Ptolemfs 
Meridian; for it is no matter where they begin, 
whether at a Place remarkable, or moft to the* 
Weft or Eafti provided we nyiy know the Situa r 
tion and BHlancc of other : Places from it accu^ 
lately j and that variety of firft Meridians hath 
burthened the reading of Geographical Writett 
with Confufion and Difficulty. Yet becaufe die 
Knowledge of the Variation of the Needle from 
the Meridian is of great Advantage, and that Va- 
riation encreafes to a certain Meridian, and then 
decreafeth •, it will be ufeful for finding that 
Variation, and comparing the Increafe and De-i 
creafe of tt» to chufe that far the firft Mer£ 
dian, in which, or in moft Places of it, the Needle 
hath little w no Variatioh •, if any &ch is to be 
found. 

AND feeing the Dutch now ufe that which 
goes over ftnerif 9 and they fail to all Parts of 
the Earth* it will be convenient to ufe that *ithr 
them, for the better underftanding the Diaries 
they public : i ; . ; ; . 

A N D Students fhouldknow ih steading of Au- 
thors, that where ineraiornis made of the Longi-i 

VOL.; JL; *• ;....■ : ^I+rii- . •: .:iod| 
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tude of a Place, 6( of a certain Meridian, where 
the Author, begins his firft Meridiin*. 

PROPOSITION IUv 

Honing the Latitude and Lqngitude.of.b Place, to 
find it on the Globe or Map.%. and jb it's Situah 
tion and Dijlanec from other Places. 

THE Problem for which a Method is ibught 
with fo much Cafe and Induftry, is, to find thfe 
Longitude of the'Plaqe in which we^ra* and be- 
fore I come to it, I thought fit ta premifc the Pro* 
blem for which the Longitude is wahted * left the 
Reader flxould be drfgufted for want of knowing 
the ufe whereto M 5* fubfervient. 
. l FQ R Seamen/ (as to thofethap travtil by Land 
they have not much need of it) hating gone far 
ffoni J^aftdf iiidnot being fure of the Way they 
went* becaufe of feveral Difficulties, thdy cannot 
trice it out certainly in the Maps, and fo cannot 
determine the Ship's Place, or the Courfe they 
muft fteer to their defired Port ; which they could 
do if they had both their Latitude and Longitude. 
Mathematicians have taught them to find the La- 
titude at Night by the Stars, and in the Pay by the 
SunY as we have fl»iwn before : they that pretend 
td .dpi it by the Magnetic Needle, (how their want 
of Skill. And if they had the Longitude,' then 
where the Meridian they are in cuts the Parallel 
tif their Latitude is the Placet they are in,' on the 
Globe cfr Map. And this Method of the Se&ion 
of two Lines: is ufed frequently to find a Point's 

Place.. .. . ;.J;;, ; .-. -■ 

FOR the Solution of the third Problem, count 

th& Degree^ of Latitude from the. Equator on the 

bteft Meridian, and .having chalked it, draw the 

parallel ; then bringihe known Meridian, the Place 

2 it 
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is in (which is diftant from the firft by the De- 
grees of Longitude) under the brafs Meridian* 
and where it cuts the Parallel of Latitude is the 
Place fought: if any Meridian be drawn thro* the 
Place, die Work is eafien 

IN ftrait lined Maps (fuch as the Seamen's 
are) find the Latitude on the Margins on both 
Sides, and draw a Line thro* them which' repre- 
fents an Arc of the Parallels y then at the Head 
and Top find the Longitude, aiicL draw a Meridian 
thro* the Degree of Longitude, the Point of.Ihr 
terfeftion is the Place. Or fhorter thus •, Lay a 
Ruler on the Degrees of Longitude, at the Head 
and Bottom, and fet the Degree of Latitude 
taken from the Map with a Pair of Comp&fles 
along the Side of the Ruler, and you have the 
Foint. And the fame Way in curve lined Maps \ 
only we muft draw circular Parallels. 

T HI S is the firft remarkable Ufe of the Loir* 
gitude in failing, 

THE fecond ufe is more neceflary, viz. the 
Conftrudlion of Globes and Maps thereby 4. for 
the Places are by the Latitude and Longitude fee 
down on Globes and Maps : and hence it Is they 
are often made . fo as not to represent the' Situa- 
tion of the Place truly, for want of the triie Lon- 
gitude. 

THE third ufe is alfo famous y viz. the know* 
ing the Hour in other Places when any celeftial 
Appearance happens •, of -which in the following 
Propofition. 

* THE fourth ufe is to find the pittance of two 
Places; having their Latitude and Longitude 
S ivcn * 
t: * '• *' ' * ' 
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PROPOSITION IV. 

The Sun, Stars* and every Point of the Equator or 
Parallel removes from the Meridian 'tis i% fifteen 
Degrees in an Hour, or in a Minute of Time, 
fifteen Minutes of a Degree * and in four Minutes 
one Degree. 

FOR an Hour is but the twenty fourth Part 
of time in which they revolve from any Meridian 
•till they return to it ; and three hundred and fix- 
ty Degrees in the Circle divided by twenty four 
gives fifteen in the Quotient. 

THE fame will appear on the Globe: bring 
a Point on the Equator to the Meridian, and 
the Index to 12, turn the Globe 'till the Index 
Point to 1 or 2, and you will fee fifteen Degrees 
have paffed thro* by the Meridian. 

COROLLART. 

IF a Place be fifteen Degrees more eafterly 
than another, it will be eight or nine o'Clock 
with them by an Hour fooner than in the other 
Place ; if thirty Degrees, two Hours fooner ; and 
fo they will have the heavenly Appearances fo 
much fooner than the other; but if more wefterly 
than the other, they will be fo long behind the 
other in their reckoning : or, which is the fame 
thing, if one hath an Appearance in the Heavens, 
as an Eclipfe, an Hour fooner than the other, 
they will be fifteen Degrees more eafterly. 

rfbte. When we add the Sun and Planets with the 

fixed Stars 5 as in faying they move fifteen Degrees 

wefterly each How ; we do not underftand it to 

be exadUy fo, for tho* it is true of the Stars, 

* yet becaufe the Sun and Planets in the mean time 

2 revolve 
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revolve to the Eaft, they come later to the Meridian, 
and by degrees they remove from the fixed Stars * 
but it is to little in a Day, (being in the Sun but 
ten Seconds, and in the fuperior Planets lefs), that 
they are accounted to move fifteen Degrees in an 
Hour, as the fixed Stars do. 

PROPOSITION V. 

Having the Time of an Appearance in the Heavens 
with us > and with others , to find the Difference of 
their Longitude from ours. 

THS is eafV from what hath been laid. You 
are only to turn the Difference of Time into De- 
grees •, counting fifteen Degrees for an Hour: and 
if their Hours be lefs than ours, then they are to 
the Weft of us, but if more, to the Eaft. 

PROPOSITION VI. 

Having again the two Times in which there is any re- 
markable Appearance in the Heavens \ to find the 
Difference of Longitude by the Globe or Map. 

TURN the Difference of Time into Degrees, 
as before ; and bring the one Place to the brafs 
Meridian 5 and confider whether the other lies to 
the Eaft or Weft of you, by their Hours being 
more or fewer, as before 5 if to the Eaft, count 
fo many Degrees on the Equator eafterly, and 
turn the Globe fo many to the Weft, and die Me* 
ridian under the brafs Meridian fhows the Longi- 
tude of the other Place. This may be done better 
by the Index of the Hour Circle, as before. And 
on the Map, apply a Ruler to the Longitude 
of the one, and count fo many Degrees on the 
Map to the other. 

L3 PRO z 
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PROPOSITION VII. 

To find the Longitude of the Place we are in, or our 
Diflance from any known Meridian that is 9 or may 
be, drawn on the Globe. 

THIS is the Problem whofe Solution Sailors 
have fo long wifhed for, from Mathematicians i 
and would render Navigation almoft perfedt, and 
liable to very few Errors, This for thefe two laft 
Ages (in which the Europeans have failed with 
great Labour and Succefs thro* all Parts of the 
vaft Ocean) hath exercifed and diftra&ed the 
Wits of many ; and for the Solution of which 
the Englijh, Dutch, and French, have promifed 
each of them fifty thoufand Gilders as a Reward. 
But none have gained it, tho* many have pro- 
pofed and tried TeveraJ Methods; and ibme have 
been fo fond of their own Inventions as to require 
the Reward ; but their Method being examined, 
hath being found very deficient, as we fhall fee 
hereafter. The Dutch and Germans exprefs the 
Problem as we have done ; tho* many of them 
ufe another Phrafe-, viz. finding th6 Eaft and 
Weft, which is quite another Thing j fo great 
Liberty do the Vulgar take to exprefs Things 
their own way, tho* ever fo improperly. Thus 
they lhow us by the Phrafe, that they know not 
what Seamen mean when they fpeak of finding the 
Eaft and Weft, which is a thing from the prefent 
Purpofe, and which Seamen know well, whatever 
Part of. the Sea they are in, by the help of their 
Needle, which Points North and South ; and with- 
out that they may by knowing the North and South 
know alfo the Eaft and Weft •, which are on their right 
and left Hand as they look to the North. But the 
Matter is to know how far the Meridian they are 
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in is removed fro<n the firft Meridian on the Equa- 
tor. Why then, may lbme fay, have Seamen 
expreffed themfelves thus ? The Reafon is, that the 
Vulgar conceiving things flightly give the fam? 
Names to things that are only like to one another * 
thus they call America ditJVeft-Indies, becaufeit was 
found out a little after India - 9 fo here, becaufe the 
North and Soyth is known by the Needle, and 
they defire as eafy a Way to find the Longitude 
which is reckoned from Eaft to Weft ; they take it 
to be finding the Eaft and Weft Points. * 

WE come now to the. Solution of the Problem 
for which feveral Methods,have been thought on. 
All agree in this, that it cannot be done without 
fome celeftial Appearance of the Stars or Planets, 
which the Latitude itfelf requires (for as to the 
Dipping-Needle, that is too doubtful, and fubjeft 
to Errors). Yet it might be done without the 
Appearance of the Planets, if we could make a 
Clock to go true at Sea. 

WE have fhowninthe preceding Propofition, 
that if we have two Times of a celeftial Appea- 
rance in two Places, their Difference turned to 
Degrees and Minutes gives the Difference of Lon- 
gitude. And feeing in an Ephemeris we have 
the Time of the Conjun&ion of the Planets, and 
of Eclipfes, their beginning, middle, and end, 
determined for a Place whofe Longi.ude is known ; 
if then we could find the Hour in a Place at Sea 
when thefe celeftial Appearances happen, we fhould 
have the Difference of that Meridian, from the 
Meridian for which the Planets Place* or their 
Conjun&ion with the fixed Stars, or Eclipfes, were 
calculated. Nor would it be hard to find the Hour 
of die Place at Sea, for that is determined from thp 
Altitude of the Stars or the Point they are in : 
but there is no celeftial Appearance which can be 
Obferved fo accurately as to be ufeful this way. 

L4 BUT, 
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BUT there are other Ways by which the Lon- 
gitude is fought after, without the knowledge of 
the Hour and regarding the Planets Motions. Yet 
they require the knowledge of Things which are 
as much wanted, and fo have no place here, tho* 
we fhall explain thefe ways hereafter. Now the 
knowledge of the Time cannot be had from ce» 
leftial Appearances. For Example, Saturn moves 
in the Ecliptic fcarce five Seconds in an Hour \ 
and tho* they may calculate his Place to an Hour 
and Minute ; yet becaufe he moves fo (lowly he 
will appear as in the lame Place for fome Hours j 
and therefore we cannot compare the Hours in the 
two Places together ; if there be only an Hour, 
or fifteen Degrees difference in the two Meridians : 
for in that fhort time he fcarcely alters his Place* 
A N D fo the Sun moves each Hour in the 
Ecliptic about two Minutes and a half; which is 
too flow for an Obfervation, tho* very accurate j 
and an Error of an Hour is eafily committed ; 
whereas the Sun muft appear in different Places 
every Minute or two : for if it appear in the fame 
Place for two Minutes, we cannot know exaftly 
the Hour * and an Error of two Minutes will be 
an Error of half a Degree on the Map, which is 
feven German Miles and a half. The beft Ap- 
pearances (to come within a Minute or two) are ; 
i. An Eclipfe of the Moon. 2. The Moon's 
Place in the Zodiac. 3. It's Diftance from, or 
Appulfe to the fixed Stars. 4. The Moon's en- 
tring into the Ecliptic, and cutting it. 5. The 
Conjundfcion, Diftances, and Eclipfesof the Satel- 
lites of Jupiter , which have been wonderfully dis- 
covered in this Age, by the help of Telefcopes 1 
and greatly confirm the Copernican Hypothecs. 



<Th 
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$be firfi Method of finding the Longitude •, by the 
Eclipfe of the Moon. 

THIS is an excellent Method, and accurate 
enough if there were Eclipfes every Night : thus 
as foonas you perceive, by means of the Telefcope, 
die beginning or end of an Eclipfe of the Moon 
obferve the Altitude of a Star, or Point in which 
it is 5 which with the Altitude before given, or 
then found, will give the Hour of the Night. And 
if the Star be in the Meridian, the Work will be 
the lhorter. And this Hour and Minute compared 
with that Hour and Minute in which the Appear- 
ance is to be, by Calculation, gives the Difference 
of Time, and fo of the Meridians, for which the 
Calculation was made, and where the Eclipfe was 
feen: or, the Meridian of the Ephemeris being 
found in the Map, you may find the Meridian 
you are in, which is either to the Eaft, if the 
Hours are more, or to the Weft if lefs than thofe 
in the Ephemeris. 

Zbe fecond Method of finding the Longitude ; by the 
Moon's place in the Zodiac. 

T H O* that Method by the Eclipfe of the Moon 
is very accurate ; yet becaufe thofe Eclipfes are 
but feldom, nor all feen in all Places, the Pro- 
blem is not fufficiently folved \ and the Seamen 
will not be much the better for it ; yet it is a very 
ufeful way at Land, where Mathematicians live, 
and can obferve them truly ; for thereby the Lon- 
gitudes of moft Places are fet down in the Maps. 
But this fecond Method, by the Moon's Place in the 
Zodiac, may be tried frequently, tho* the Obferva- 
tions and Calculation are very troublefome and per- 
plexed, becaufe of the double Parallaxes * and an Er- 
ror 
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ror of an Hour kfelf may creep into the Work, which 
will caufe a Miftake of about an hundred Miles. 
Tho* the Error will be lefs if you take the Minute 
when the Moon is in the Ecliptic, and find the 
Hour of the Night, by the Altitude of fome re- 
markable Star, or by the Time it comes to the 
Meridian, which is better. Then from that Hour 
find what Point of the Zodiac or Ecliptic is in. 
the Mid-heaven, as Aftronomers fpeak, or in 
the Meridian, as we ihall ihow, which compare 
with the Time when the Moon comes to the Me- 
ridian, by the Ephemeris ; and thus we lhall have 
the Hours in two Places as before, from which; 
the Difference of the Meridians is found. 

$be third Method; by the Dijtance of the Moon from 
fome fixed Star. 

BECAUSE we cannot qbferve the Moon in 
the Meridian for fome Nights before and after 
New Moon, it being near the Sun ; and fo the 
ufe of it is not fo frequent as Seamen defire j 
therefore another Method, which may be more fre- 
quently ufed, is propofed by the appearing or remov- 
ing of the Moon to or from the fixed Stars ; but the 
Calculation is fo troublefome by the Parallaxes, and 
the Solution of oblique fpherical Triangles, that Sea- 
men cannot ufe it : nor will I trouble young Stu- 
dents with the multitude of Precepts thereto be- 
longing ; it requiring Men well verfed in Calcu- 
lations to go thro* it. There is a. Monk in France 
called DuilleriuSy who thinks the Difficulties here 
may be avoided, or eafily overcome, by a peculiar 
Method of his own •, having lately published a little 
Book, in which he profeffes to give an ufeful Mea- 
fhod to Seamen for difcovering the Longitude 5* ad? 
ding feveral other things, and dedicating the fame 
to the French King* and afterwards (becaufe per- 
haps 
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haps he got nothing for itj to the Confederate 
States of Holland 1 and at this Time that I am 
writing he demands the Reward. In the Book he 
gives two Rules* tho* they are almoft the fame ; 
only the firft is propofed more obfeurely, and is of 
no fervice to Seamen. But he contradi&s Euclid's 
Elements , yet pretends, that the Error will caufe 
no Error in Pra&ice ; and therefore in the end of 
the Book he adds an eafier Method, by which 
there muft be a celeftial Globe exadtly made, in 
which the Ecliptic and it's Poles are accurately 
placed. 2, There muft be an Ephemeris for the 
Sun and Moon, perfedtly true, at hand. The 
Author fays he ufed the Rudolphin Tables, and 
found them to agree with the Heavens. 3. From 
thefe Tables muft be taken the Latitude and Lon- 
gitude of the Moon, for that Day in which the 
Obfervation is to be made 5 then applying the 
brafs Quadrant, one end to the Pole of the Eclip- 
tic, the other to the Moon's Place in the Ecliptic, 
obferve the Latitude of the Moon upon it, and 
mark it ; that Mark fhows the Moon's Place on 
the Globe, and it's Situation for that Day : and 
fo from the Tables find the Moon's Place for 
the next Day, and mark it ; then take a narrow 
Piece of Paper, of a fmall Length, and apply it to 
the Globe above thofe two Marks (for in this die 
whole Art confifts, as he confefTes) and marking 
the two Points on die Paper, and, applying a 
Ruler, draw a Line from the one to the other * 
and that Line will fhow the Moon's way in a Day, 
Then obferve the Moon's Diftance from a known 
Star at that Time, and taking it in Degrees and 
Minutes from the Equator or Ecliptic on the 
Globe, fix one Point of the Compafs on the Star, 
and with the other defcribe an Arch on the Moon's 
Path, and mark where it cuts it, and bring the Qua- 
drant to it, and you have the Moon's Place in the 

Ecliptic 
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Ecliptic at the Time of Obfervation. Then find by 
the Ephemeris when the Moon will come to that 
Point ; which being compared with the Time of 
Obfervation, gives the Difference of Time, and fo 
of the Longitude. I omit here fome Precepts for 
the Equation of the Time, &V. Thus the Author 
thinks to be free of the Parallaxes and Difficulties 
of the Refra&ion. There feems to me to be feveral 
Faults in this Method ; but my Book going to the 
Prefs, I had not Time to examine all his Rules. 

The fourth Method ; by the Moorfs entring the 
Ecliptic. 

THE Moon's Path Cuts the Ecliptic, in two 
Points, into which when it comes, 'tis faid to be in 
the Ecliptic, and from which it goes five Degrees. 
There muft therefore be obferved at Sea, the Time 
when the Moon comes into the Ecliptic ; the Time 
may be alfo had when it comes to it by the Ephe- 
meris ; and the Difference of the two Times gives 
the Longitude : but this Method is not eafily fol- 
lowed, and the Calculation is very intricate, and 
fubjeft to Errors 5 and fo can be of little ufe in the 
Matter. 

"The fifth Method \ by the Satellites of Jupiter. 

MOST Aftronomers think this Method prefer- 
able to that by the Moon, as not being fubjedt to the 
Difficulties of the Parallax ; and when Jupiter is a- 
bove the Horizon it may ftillbe ufed. There are four 
Satellites which move about Jupiter as their Centre, 
which may be feen by a Tclefcope : this was the 
great Difcovery of Galileo. Their proper Motion 
about Jupiter is fwift ; for they have a Motion in 
xommon with Jupiter about the Sun, and with the 
other Stars round the Earth \ that next Jupiter goes 

round 
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round in one Day eighteen Hours and an half; the 
fecond in three Days thirteen Hours and an half; 
the third in feven Days two Hours 5 the fourth in 
fixteen Days eighteen Hours. Their Motion is to 
be calculated for every Hour ; and their Motions 
may be found in fome Books, tho* not common ; 
and the Time of their Conjunctions with Jupiter 
(or of their immerfion or emerfion from his Sha- 
dow) being obferved with a good Telefcope* and 
the Time of Night when it happens 5 and con- 
fulting the Tables, you will find when that immer- 
fion or emerfion is to be j and the Difference of the 
Time, gives, the Difference of the Longitude. 

The fixth Method s by Clock-work. 

BECAUSE all the former Methods have this 
Difadvantage, that they cannot be obferved every 
Night (as is known of the Moon, and fo of Jupiier 
when near the Sun) ; nor is it eafy to make Obfer- 
vations of them at Sea, becaufe of the Ship's Mo- 
tion ; therefore fome have quitted thefe, and arc 
now wholly bent upon making a Piece of Clock- 
work that ifoU go true with the Sun ; and divide 
the Day exa&ly into twenty four Parts. 

IF fuch a Thing could be made, it would 
render the Bufinefs eafier for Seamen ; who theo 
need only to obferve truly the Hour of the Place 
when they left it, and fet their Clock to that 
Hour, which would ftill fhow the Hour of that 
Place wherefoever they went, and finding of the 
Hour of the Place.they are in, as fliall be ihown* 
they have, as before) the two Times, which will 
give the Longitude of the Place they are in. 

BUT tho* Artificers have been at great Pains to 

make fuch a Piece of Clock-work, yet none have 

^had the good Luck to accomplifh it ; for both the 

Matter out of which it is made, and the Air at Sea 

hinders the equality of their Motions j it moving 

fetter 
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fatter in hot than in a cold Air. So that the Clock 
which the Dutch ^ wintering in Nova Zembla, had 
placed in the Houfes, ceafed to move; tho'they 
added a greater Weight. To fupply this De- 
feat fome advife to bring the Clock every Day to 
the Hour of the Place they come at, which may 
be obferved from the Heavens ; yet a great Error 
will thus creep into the Work ; for on the fecond Day 
the Longitude of the Places comes to be found this 
way, there will be fome fmall Error, and the third 
Day another, and the fourth another ; all which 
added will make the Error confiderable. For Ex- 
ample, if in one Day there be an Error only of 
four Minutes, which will be in the beft Clock they 
have yet made, the Error in the Longitude will 
be one Degree; and the next Day another, &V. 
Therefore this Method is juftly negle&ed by Sea- 
men ; and at the Time I am writing, there are 
fome at the Hague who promife to the States a 
true Piece of Clock-work ; but it being examined 
by Men (killed in thefe Things, it is found in- 



efficient (*). 



LEMMA. 



(3) There U another great more than three or four. Mi- 
Difficulty in the ufe of Clocks nutes according to M. HaytJ 
for di (covering the Longitude: and Coupltt f, than at Paris. 
becaufe how perfect foever they And hence proceeds that Retaf- 
may be made, yet they will dation of the Motion of the Peri- 
ihew the Hours in Places of dulum of the Clock, towardsitlc 
different Latitudes, different Equator, as mentioned Chap. ill. 
from thofe of the Place they And Mathematicians by mfon- 
were made for. Thus for Ex- ing according to the Principles 
ample, if a Clock fitted for there laid down, ihew ho# 
Paris were to approach the much the Motion of a Clock 
Equator, it would there (hew may be retarded, according to 
the Hour flower by one twen- the Diminution of the Latitude 
tieth Part, according to the of the Place. But as in this 
Obfervations of M.Ricb$r*>ot Matter they are obliged to 

- • Se$ Hift. Acad. fyg. by f Hift.d* FAcad. Rq. ijoo t 

duHamel,?. no. 1701* 
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LEMMA. 

BE C A U S E in each of the foregoing Methods 
the Hour is to be found at the Place where the 
Ohfcrvations are made, we fhali fliow, front A- 
ftronomy, howr that may be done ; the Elevation 
of the Pole being given, the Sun is to be ufed 
by Day, f and ^ther Stars by Night, and in botk 
-Times 'th btRrw obfcrve when they come to the 
Meridian^, - and ufe a good Clock for the interme- 
diate Time : for in half a Day there will be .but a 
f mall Error, if care be taken : and fo we have no 
need of the.Eatitude, tho* 'tis wanted afterwards 
to find the Parallel of the Place. 

B Y Day vqt know 'tis twdve when the Sua 
comes to the Meridian, and then the Clock is to be 
-brought to 12 ; but if the Hour be taken before 
twelve, hring the Clock to it y and obferve when 
the Sun comes to the South, and the Clock will 
(how the Hours lince the Obfervation, and fo the 
Hour that was then. 

BUT if you obferve the Sun out of the Me- 
ridian, and take it's Altitude, you will have a 
-fpherical Triangle, in which is known the Com- 
plement of the Latitude, the Complement of the 
Declination, and the Complement of the Alti- 
tude ; whence you may find the Angle between the 
two firft by fpKerical Trigonometry. We fhow- 
cd, Prop, xxfii. Chap. xxix. how to do it by the 



nfe an Hypothefis, which made in all Party in what Pro- 
themfelves do not allow portion Clocks are retarded air- 
certain, the Proportion they cording to the different Lati- 
jd&gn cannot be relied cm for tudes; that the Hour ihcifn 
•difcovering the Longitude of may be reduced to the true 
Places with any exa&nefs. It Hour of the Place departed 
remains therefore to be difco- from.' 
* Ycrcd, by accurate Obferyattoo* 

}ly Globe, 
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Globe, which may be fufficient for a Geogra- 
pher ; but Seamen muft find it by Calculation : tho* 
tome find it by an Univerfal Planifphere ; but I 
fear there will be an Error oFlbme Minutes. By 
Night the Stars are to be ufed ; and fome one or 
other may be found then in the South, or we may 
wait 'till one comes to it ; then take the right Af- 
cenfion of the Sun and Star, fubftr a6t the former 
from the latter; but if greater, add it's Comple* 
ment to three hundred and fixty to the Star's Af- 
cenfion 5 and turn the Degrees to Hours and Mi- 
nutes. 

PROPOSITION VIII. 

*to explain other Methods of finding the Longitude, 
which properly give us not the Longitude itfelf, but 
the Point we are in, wbofe Longitude is wanted, 
which isofufeto determine the Longitude. 

the firji Method. 

Having the Diftance of two Places, and the Latitude 
of both Places 9 to find the Difference of their Lon- 
gitude ; or the Point of the one being given in the 
Map or Globe, to find the other. 

I F we ufe trigonometrical Calculation, we muft 
find the Angle in the fpherical Triangle, which 
hath three Sides known* i. e. the Angle between 
the Complements of the two Latitudes, or oppo- 
fite to the Diftance turned to Degrees. 

BUT by the Globe and Map thus. Take the 
Diftance, turned to Degrees, with the Compafles 
on the Globe, and fixing one Leg at the Place 
given, cut the Parallel of die other in a Point thro* 
which a Merld&n being drawn, will be the Me- 
ridian of the other. But Maps, even Sea-Chartf » 

are 
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are not fo proper or ready for this Method, as not 
giving the Diftance accurately. 

The fecond Method* 

Having the Point given , that one Place lies in from 
another > and the Latitude of both Places, to find the 
Longitude of the other y and its Place on the Globs 
and Map. 

BY the Point it is in we linderftand the Angle 
between the Meridian of the one, and a Line from 
the one Place to the other. By Trigonometry, find 
the Angle between the two Complements of the 
two Latitudes, and you have the Difference of 
longitude. 

O N the Globe thus : bring the known Place to 
the Zenith, and there apply, the Quadrant of Al- 
titude ; and having drawn the Parallel of the other 
Place, bring the Quadrant to the Point ; and where 
it cuts the Parallel is the other Place. 

THE fame way on the Map : draw the Paral* 
lei of the unknown Place, then draw a Line from 
the given Place to the Point, in which the other is \ 
and where that Line cuts the parallel is the Place. 
If the Point a Ship fails on be. enquired we mult 
proceed otherwife, as in Chap. xxix. 

?be third Method. 

Having the Point a Place Rfy. in from another vihofe 
Latitude is known, with their Difttnce, to find the 
Longitude of thai Ptacd and it*s Situation on tha 
Globe and Map. , , . \ ^ 

BY Trigonometry, having the Complement of 
the Latitude, and the Diftance in Degrees, and the 
yVngle included between them, by having the Point 

VOL. II. M given i 
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given •, find the Angle oppofite to the Diftance, 
which will be the Difference of Longitude. 

O N the Globe and Sea-Charts thus : bring the 
Place to the Zenith, and apply the Quadrant there, 
and bring it to the Point on the Horizon ; then 
Count the Diftance on the Quadrant, from the Ze- 
nith ; and a Meridian from the Pole thro' the Ex- 
tremity of the Arch of Diftance, is the Meridian 
the other Place is in. We fhall fhowhow this may 
be done by the Planifphere in Chap, xxxiii. for the 
Globe is not fo ufefal at Sea. 

THE fame way may be ufed to find the Place 
on the Sea-Charts •, but 'tis not fo accurate, as we 
lhall fee in the following Chapter. 

The fourth Method. 

Having the Diftance of an unknown Place from twa 
other Places wbofe Diftance from them is known. 

O N the Globe : take one Diftance turned to 
Degrees from the Equator, and one Foot being in 
that one Place, defcribe an Arch, and with the 
Diftance of the other, and one Foot in the other 
Place, cut that Arch; and the Point of Interfe&ion 
is the other Place. 

AND the fame way on the Map ; only the Di- 
ftance is not to be turned to Degrees, but taken 
from the Scale of Miles ; but if the Place be very 
remote there will be a confiderable Error : for the 
Maps do not perform this accurately. 

TO work by Calculation is difficult, and re- 
quires a Figure; and is bettor learned from a 
Mafter than by reading. 



fbe 
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The fifth Method. 

Having two Places on the Earth, and the Points in 
which a third Place is fituated from tbem^ to find 
it's Place on the Globe and Map, and it 9 s Longu 

. tude by Calculation. 

O N the Globe : bring one Place to the Zenith, 
and apply there the end of the Quadrant of Alti- 
tude - f bring it to the Point on the Horizon; 
and draw a Line (or a vertical Circle from the Ze- 
nith) along the Edge of the Quadrant ; and do the 
fame with thcother Place j and where the Quadrant 
cuts the firft vertical Circle is the Place of the 
other. 

AND the very fame way may be ufed for find- 
ing it on die Map. 

THE Calculation of it we leave to a Mafter, if 
he ; firid a Scholar that is capable of it. 

BUT enough is faid of finding the Longitude, 
wHofe great Uft we have fhown under Prof. n. 

W E here add a Table of the Latitude and Lon- 
gitude of the chief Places of the £arth, that Stu- 
dents may have wherewith to exercife themfelves* 
This Table isalfoufeful ip. every Part of Geogra^ 
phy. The Author's Table, which w^sf very erro- 
neous, is here omitted ;• and a ne\* an&etfaA one, 
agreeable to more late and careful Obfervations, 
added in it's ftead. 



M 2 A rjBLB 
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A TABLE of the Latitude and Longitude of the 
tnojl remarkable Places in the World y from the lateft 
and left Obfervations y the Longitude accounted from 
the Meridian (/London. 

Note, All the Places that have S annexed to their 
Latitude, are in South Latitude^ and all the reft 
are North from the EquinoStial. Alfo, 'all the 
Places wbofe Longitude are marked W, are in Weft 
Longitude from the Meridian of London, and all 
the reft Eaft. 



Names of Places. 

A 

ABbeville, Pi- 
cardy France 
Achin, Sumatra Eaft 

Indies 

Adrianople, Turky 

in Europe 

Agra, a Capital in the 

Mogul's Empire - 
Aix, ProvenceFrance 
Aix la Chapelle 

Germany - - 
Aleppo, Levant Afia 
Alexandria, Egypt 

Africa 

Alexandretta, or 

Scanderoon - 

Algiers, Barbary A- 
• frica -•* - 



Latitude 


D. 


M. 




5° 


-9 


N 


4 40 


N 


43 


33 


N 


29 
43 



4 


N 
N 


5° 
37 


48 



.N 
N 


3i 


25 


N 


37 


10 


N 


36 


20 


N 



Longitude 


D. M. 




2 24 


E 


93 *5 


E 


27 24 


E 


79 24 
5 44 


E 
E 


7 ° 
41 20 


E 
E 


3° 5° 


E 


37 5° 


E 


2 10 E 
Amiens 



Longitude 


D. 


M. 




2 


5° 


E 


5 


4 


E 


14 30 


E 


8 


9 


E 


4 


10 


E 


10 


3° 


E 


40 


10 


E 
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Names of Places. 

Amiens, Picardy Fr. 
Amfterdam, Holland 

Ancona, Italy 

Antibe, Provence Fr. 
Antwerp, Brabant - 
Appenrade, Slefwick 

Denmark 

Archangel, Ruflia. - 
Arica, Peru South 

America 

Aries, Provence Fr. 
Arras, Artois France 
Aftracan, by the Cas- 
pian Sea Mufcovy 

Athens, Greece 

Avignon, Provence 

France 

Au(burg,Suabia Ger- 
many 

B 

BAbylon,Chaldea 
Baden, Suabia 
Germany 

Bagdat Mesopotamia 

Baldivia, Chili South 
America 

Barbadoes, Weft- 
Indies 

Barcelona, Catalonia 
Spain 



Latitude 


D. 


M 


[. 


49 


3° 


N 


52 


29 


N 


43 


30 


N 


43 


15 


N 


5 1 


16 N 


55 


26 N 


64 


5° 


N 


18 


50 


S 


43 


15 


N 


50 


16 N 


46 


5° 


N 


37 25 


N 


43 


*5 


N 


47 


55 


N 


31 


56 


N 


48 38 


N 


33 


O 


N 


40 


O 


S 


13 

A T 


IO 


N 



M 3 



74 5° W 
4 40 £ 
2 30 E 

51 30 E 
23 40 E 

4 40 E 
10 45 E 

43 5° E 

8 o E 
45 20 E 

78 o W 
59 48. W 

.2 o E 
Barleduc, 
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Names <f Places. 

Barlcduc, Champagne 

France - - - - - * - 
Bafil, Switzprland-- 
Batavia, Java E. Ind, 
Bayonne, GafconyFr. 

Belgrade, Servia 

Bengal, India -- 

Bergamo, Italy 
Bergen, Norway - - 
Berlin, Upper Saxony 

Germany 

Bilboa, Bifcay Spain 

Bologna, Italy 

Bolognej Picardy Fr. 
Bofton, New-EngL- 
Bourdeaux, Guienna 

France 

Brandenburg, Upper 

Sayony Germany - 
Breft, Bretagne Fr, 
Bremen, Weftphalia 

Germany - - - - - 
Brefiaw, Bohemia 

Germany r 

Briftol, England - <- 

BrilJ, Holland - * 

Bruges, Flanders 

'Bninfwic, Germany 
Bruffels, Flanders - - 
Buda, lowerHungary 



Latitude 
D. M. 



48 44 N 

47 34 N 

' 15 S 

30 N 

o N 

o N 



6 

43 

45 
21 



45 43 
60 o 



N 
N 



52 
43 
44 3° 



io N 
10 N 



N 

50 36 N 
42 io N 

44 5S N 

5a io N 
48 34 N 

53 o N 

51 33 JJ 
5i SS N 

15 
5 
4 
e 



Longitude 
D. M. 

4 E 
100 50 E 
j 10 W 
18 20 E 



5 1 
5* 
5° 
47 



N 

N 
N 
N 



88 

9 

5 



o E 

45 E 
25 E 



13 30 E 

3 o E 

11 40 E 
1 50 E 

67 oW 

45 E 

12 30 E 

4 28 W 

8 48 E 



16 35 ^/ 
2 34 w 

6 



6 

3 



E 



11 30 E 

4 5E 

16 si; E 



Cadiz 
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Names if Places. 



CAdiz, Aftdalufk 
Spain 

Cairo, Egylpt Africa 
Cagliari, Sardinia - - 

Calais, France 

Calmar, Sweden 

Calecute, Eaft Indies 
Cambodia, India - - 
Cambray, France -- 
Candia, in Candia Ifl. 
Canterbury, England 
Candia, Ceylon Eaft 

Indies 

Cape of Good Hope - 

Cape Verd - 

Cartagena, Spain 

Carthage, Africa 

Catanea, Sicily 

Cteuta, Africa 

Ceylon, Eaft India - 
Chriftianftadt, Goth* 

land Sweden 

Cochin, Malabar Ind. 
Cochin, China E. Ind. 
Cologne, Germany - 
Compoftella, Galicia 

Spain • - - 

Conftantiftople ■ 

Copenhagen, Zeland 

Denmark - - - ~ - 



Latitude 


t>. 


M. 




36 


5 


N 


30 


10 


N 


39 


10 


N 


5° 


57 


N 


56 


55 


N: 


ti 





N 


10 


20 


N 


5° 


10 


N 


34 55 


N 


5* 


10 


N 


7 3° 


N 


34 


J 5 


S 


H 3° 


N 


37 





N 


35 





N 


37 


20 


N 


35 


5° 


N 


7 


50 


N 


56 


35 


N 


10 





N 


13 





N 


5° 40 


N 


42 45 


N 


4* 


40 


N 



Longitude 
D. M. 



5 40 W 
31 30 E 

26 ~ 



9 

1 50 
17 20 

74 5° 
108 o 

3 15 
24 5° 



E 
E 
E 
E 
E 
E 
E 
E 



o 
11 



55 4o N 

• M 4 



80 30 E 
19 50 E 
16 26 W 
28 E 
o E 
■15 15 E 
5 27 W 
83 20 E 

14 36 E 

7S 18 E 

107 o E 

7 10E 

8 15 W 
29 40 E 

12 35 E 
Cork, 
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Names of Places. 

Cork, Ireland - - - 
Corinth, MoreaTurky 
Cormandel, India - - 
Cracow, Poland - - 

Cremona, Italy 

Cufco, Peru - - - 

Cyprus Ifland, Levant 

D 

DAntzic, Poland 
Dardaiiels, Tur. 
Delft, Holland - - 
Derbent, by the Cas- 
pian Sea - - - 

Dieppe, France 

Dort, Holland - - 
Doway, Flanders - - 
Drefden, Saxony - 
Droutheim, Norway 
Dublin, Ireland - - - 
Dunkirk, France - - 
Durazzo Albania Tur. 
Dufsledorp,Weftphal. 
E 

EDinburgh, Scotl. 
Ebbing Poland 
Elfinborg, Schonen 

Sweden 
Elfineur, Zeland Den- 
mark 
Embden, Weftphalia 
Germany - 



Latitude 
D. M. 

51 45 N 
o N 



38 
8 



o N 
15 N 



5o . 

45 10 N 
12 25 

35 © 



S 
N 



54 25 N 
40 o N 

$2 10 N 

42 o N 
49 56 N 

5i 45 N 
12 N 

6 N 

o N 



50 
5i 
63 

54 5° N 

51 7 N 

40 40 N 
51 o N 

55 56 N 
54 2 ° N 



- 56 o N 



56 o N 
53 i0 N 



Longitude 
D. M. 

8 o W 
22 25 E 
78 20 E 
20 50 E 
10 32 E 
40 W 
o E 



73 
34 



19 30 E 

28 o E 

4 10 E 



oE 

57 E 
30 E 
30 E 
50 E 
15 E 
20 W 
30 E 
17 45 E 
7 5 E 



5° 
o 

4 

3 

13 

10 

7 
2 



3 o E 
20 30 E 

13 10 E 

13 6 E 

7 1.5 E 

Eachuy- 
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Nafoes of Places. 

Enchuyfen, Holland 

Ephefus, Natolia Afia 

Erfort, Saxony Germ. 

F 

FErrara, Italy 
- Ferro, Canaries 

Fez, Barbary Africa 

Florence, Tufcany 
Italy 

Fontarabia, BifcaySp. 

Frankford, on the O- 
der Germany 

Frankfort, on the 
Main Germany - 

Freiberg > Suabia Ger- 
many 

Furftenburg, Suabia 
Germany 
G 

GAliipoli, Roma- 
nia Turky - - 
Geneva, Savoy Italy 
Genoa, Italy 
Ghent, Flanders 
Gibralter, Spain 
Giron, Catalonia Sp. 
Glafgow, Scotland-- 
Gnefaa, Poland 
Goa, Eaft-Indies - - 
Gombroon, Perfian 
Gdph; - •..- 



Latitude 
D. M. 


Longitude 
D. M. 


52 50 N 

37 5° N 
50 40 N 


4 3° E 

27 35 E 
11 30 E 


44 45 N 
28 5 N 


12 10 E 
18 10 W 


33 15 N 


3 50 E 


43 4o N 
43 N 


" 35 E 
1 .40 W 


52 28 N 


H 35 E 


49 45 N 


9 45 E 


47 5° N 


8 10 E 


47 15 N 


9 15 E 


40 SS N 
46 15 N 


28 20 E; 

6 .12. -E 


44 25 N 

51 6N 
35 5° N 

4 1 45 N 
56 20 N 

52 25 N 
15 30. N 


9 22 E. 

3 35 E 
5 35W 

3 12 E, 

4 18. w 
18 32 E 

73 5° E 


7 ioN 


; *56 oE 
Gotten- 
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Gottenburg, Sweden 
Granada, Granada Sp. 
Grenoble, Dauphin^ 

France 
Grodno, Lithuania 

Poland 
Groeningen, Holland 
Guadaloupe, America 
H 

HAgue, Holland 
Hamburg, Ger- 
many - •* 

Hanover, Saxony 
Germany 

Harlem, Holland - 

Heidelburg, Lower 
Rhine Germany - 

St Helen's Ifland 

Helmftadt, Saxony 
Germany - 

Hildefheim, Weft- 
phalia Germany - 

Hoen, Zolern Suabia 
Germany 
I 



St TAgo, Spain - 
I James-Town, 



Virginia Nor 
America 
Jerufalem, Paleftine 
Afia 



Latitude 
D. M. 

57 3° N 
36 20 N 

45 IO N 

53 5 N 

14 o N 

52 10 N 

53 3o N 

52 16 N 
52 25 N 

49 12 N 

15 55 S 

51 52 N 

5* 45 N 

48 40 N 

42 58 N 



37 10 N 
.(32 44 N 



Longitude 
D. M. 
12 o E 
2 45 E 

5 40 E 

25 4 E 

5 45^ 

62 15 W 

4 o E 

10 o E 

9 o E 
4 15 E 

8 45 E 
7 o W 

12 10 E 

10 15 E 

9 10 E 
9 52 W 

75 o W 

35.15 E 
lngol- 
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Names of Places. 

Ingolftadt, Bararia 
Germany 

tnfpruc, Auftria Ger- 
many 

Ilpahan, antient Par- 
thia Perfia - 

Juliers, Weftphalia 

KAfFa,CrimTar- 
tary - 
Kaminiack, Podolia 

Poland 
Kargapol, Ruflia 
Kexholin, Finland 

Sweden - . 
Kiow, Ukrain Poland 
Koningburg, Pruflia 

Poland 
Konfceek, Poland - 
L 

LAnfperg, Poland 
Landau, Suabia 
Germany 
Laodecia, Natolia Afia 
Leghorn, Italy — 
Lemburg, Poland - 
Leopoldftat, Hungary 
Lepanto, AchaiaTur- 

ky - .. 

Lewarden, W.Friefl. 



Leyden, Holland -j.52 10 -N 



Latitude 
D. M. 

48 32 N 

47 4o N 

33 ° N 
50 20 N 

46 o N 

49 20 N 
61 30 N 

61 20. N 

50 30 N 

54 55 N 
54 15 N 

52 55 N 

48 50 N 
38 10 N 
43 4o N 

49 50 N 
48 45 -N 

38 30 N 

53 o N 



Longitude 
D. M. 


13 


E 


14 45 


E 


53 10 
6 45 


E 
E 


36 50 


E 


24 35 
42 15 


E 
E 


31 

32 45 


E 
E 


22 15 
18 50 


E 
E 


15 25 


E 


8 10 


E 


29 30 
11 10 

25 15 
18 40 


E 
E 
E 
E 


20 40 E 
6 30 E 

' 4 3° E 
Leipfic 
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Names of Placer. 

Leipfic, Germany 
Liege, Spanifh Pro- 
vinces 
Lima, Peru South A- 
merica — — 
Limburg, Spain 
Lintz, Auftria Germ. 
Lifle, Flanders 
Lifbon, Portugal 
Livorn, fee Leghorn 
^London Metropolis 
of England - - 
Loretto,Tufcany Italy 
Lubeck, Holftein 

Denmark 
Lublin, Poland - - 
Lucerne, Switzerland 
Lunden, Gothland 

Sweden 
Luxemburg, Saxony 
Germany - r 
Luxemburg, France 
Lyons, Lyonois Fr. 
M 

MAdagafcar 
Madrid, New 
Caftile Spain - - 
Maeftricht, Spanifh 

Provinces 
Magdeburg, Saxony 
Germany -*>■ 



Latitude 


D. 


M. 




5° 


5° 


N 


5° 


25 


N 


ii 


3° 





5° 


20 


N 


4 8 


10 


N 


50 40 


K 


38 


45 


N 


5 1 


32 


N 


43 


36 


N 


54 


10 


N 


5* 


18 N 


46 


42 


N 


55 3° 


N 


53 


10 


N 


49 


20 


N 


45 4° 


N 


19 29 


S 


40 





N 


5° 34 


N 


5i 


45 


N 



Sect. 


VI. 


Longitude 
D. M. 


12 50 


E 


5 35 


E 


78 40 
6 20 


W 

E 


H 3° 
2 50 

8 20 


E 
E 
W 


00 00 




H38 


E 


11 20 


E 


25 
8 25 


E 


E 


13 2 5 


E 


10 40 
.6 12 


E 
E 


4 4° 


E 


43 55 


E 


3 28 W 


5 45 


E 


12 30 E 
Majorca, 
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Names of Places. 

Majorca, in the Me- 

- diterranean - - 

St Maloes, Bretagne 

France 
Malaga, Granada Sp. 
Malta, near Sicily Me- 
diterranean - - 
Malucca, in the Eaft 

Indies ; - 
Mantua, Italy - - 
Marpurg, Germany 
Marfeillesi ! Provence 

France 
Martinico Ifland, W. 
Indies '■ - ' - 
Mentz, Germany - 
Meffina, Sicily - - 
Metz, Lorrain Germ. 
Mexico, N. America 
St Michael, fee 'Ar- 
changel - 
Milan, Italy, - - 
Minorca Ifland, Me- 
diterranean - 
Mittau, Cburland - 
Mocha, China - - 
Modena, ftaly - - 
Montpeher, Langue- 

doc Frartce 
Mofcow, Capital of 
* Mofcovy 



Latitude 
D. M, 

39 00 N 

48 38 N 
36 00 N 

35 5° N 

2 8 N 
45 16 N 
5° S° N 

43 15 N 

14 44 N 

49 44 N 
38 10 N 
48 50 N 
10 00. N 



55 45 N 

39 10 N 

56 .25 N 
22 13 N 

44 3° N 
43 28 N 
55 30 N 



Longitude 
D. M. 

2 30 E 

2 20 W 

3 56 W 

14 00 E 

100 25 E 

11 40* E' 

8 50 E 

5 40 E 

,60 55 W 

8 is E 

15 40 E 

6 6 E 
104 o W 



24 o E 

4 o E 

25 oE 
116 35: E 

u 45 E 

4 o E 

39 3° E 
Moufol, 



702 Vlp Comparative Part Sect. VI. 
Names of Places. 



Moufol, near old Ni- 
neveh 
Munfter, Weftphalia 

Germany 
Munchen, or Munic 

Bavaria Germany - 
N 
T^T Amur, Flanders 
JL^f Nancy, Lorain 

France 
Nantz, Bretagne Fr. 
Nankin, China - - 
Naples Italy - - 
Narva, Livonia - - 
Narbonnc, Langtie- 

doc France - - 
Naflau, upper Rhine 

Germany 
New Piedmont, Italy 
Nifines, Languedoc 

France 
Norwich, England - 
Norkoping, Gothland 

Sweden 
Notteburg, Ingria 

Sweden 
Nuremberg, Fmnco*- 

nia Germany - - 



Latitude 
D. M. 


34 3* 


N 


5i 


45 


N 


47 45 


N 


5o 


10 


N 


4$ 32 
47 12 
31 

4i 45 
5* SS 


N 
N 
N 
N 
N 


42 


50 


N 


5° 
43 



40 


N 
N 


43 3° 
5* 45 


N 
N 


58 


20 


N 


60 





N' 


49 





N 



Longrtftdc 
£>. M. 

43 oE 

7 45 E 
11 35 E 

4 50 E 

6 40 £ 
1 30 W 

118 30 E 
14 50 E 
30 30 E 

3 o E 

8 o E 

7 10 E 

4 30 E 
1 28 E 

17 30 E 

32 10 E 

11 15 E 



Oleron," 
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Names tf Plates. 



OLeron, Gafcony 
France 
Onipack, or Anfpec 

Franconia Germ. 
Orange, Provence 

France — — 
Gran, Barbary Africa 
Ormus, Perfia - - 
Ofnaburg, Weftphalia 

Germany - 
Oudenard, Flanders 
Oxford, England - 

P 

PAdua, Italy - - 
Paderborn Weft- 
phalia Germany - 
Palermo, Sicily - - 
Pampelona, Spain - 
Panama, America - 
Paris, France - - 
Parma, Italy • - 
Pekin, China - - 
Perpignan, Catalonia 

Spain 
Pergamos, Natolia A- 
fia - 

Ffeter Waradifl, Scla*- 

vonia. 
Philipopoli, Eomania 

Turky 



Latitude 


D. 


M. 




43 





N 


48 


50 


N 


44 


10 


N 


35 30 


N 


27 30 


N 


5 1 


10 


N 


5° 


46 


N 


5i 


48 


N 


35 3« 


N 


5' 


3° 


N 


37 


26 N 


42 


3° 


N 


1 


IQ 


S 


48 


45 


K 


44 42 


N 


39 52 


N 


42 


3° 


■N 


37 5o- 


N 


45 





N< 


42 30 


N 



Longitude 
D. M. 






20 


W 


10 


32 


E 


4 45 

5 

6i, 30 


E 

£ 


8 


20 


E 


3 


20 


E 


1. 


12 


E 


12 


25 


E 


9 

n 
1 




45 
15 


E 
E 
E 


82 


30 


W 


2 


20 


E 


11 


a 


E 



no 50. E 

3; <^E 

29, 10- E 

: 17 40 B 

*4 35 E 
Philadel- 



704 *fbe Comparative Part Sect. VI. 



- Names of Places. 

Philadelphia, Natolia 

Afia 
^Pigiierol, upper Dau- 
phin6 France - - 
Piombine, Tufcany 

Italy - 
Pifa, Tufcany Italy 
Placentia, Parma Italy 
Plefkow, Ruffia - 
Poidtiers, Orleanois 

France 
Port, or Oporta Por- 
tugal 
Port-Roya^ Jamaica 
Prague, Bohemia - 
Prefburg, Hungary - 

Uebec, Canada 

R 

RAgufa, Dalma- 
tiaTurky - 
Ratifbon, Bavaria - 
Regio, Calabria Italy 
Rheims, Champagne 
w France 

Rhodes, Ifland Ar- 
chipelago - ^ 
Riga, Livonia - - 
Roan, Frartce - - 
Rochel, Orleanois Fr f 



Latitude 


D. 


M. 




38 


35 


N 


44 


48 


N 


42 


54 


N 


43 


55 


N 


44 5° 


N 


58 


10 


N 


46 


3° 


N. 


40 5*2 


N 


17 40 


N 


50 





N 


48 


22 


N 


47 


10 


*T 



Longitude 
D. M. 

29 35 E 
7 32 E 



' .. < * 




42 25 

48 34 
38 40 


N- 

N 

N 

1 


49 20 


N 


35 30 
57 * 
49 27 
45 55 


N- 
N 
N 
N- 



11 10 


E 


11 12 


E 


10 15 


E 


33 55 


E 


20 


E 


7 50 


W 


75 55 


W 


14 25 


E 


J 5 3° 


E 



70 1-5 -W 



16 


30 


E 


12 


10 


E 


r6 


.10' 


E 


3 


55 


E 


29 


r 5 


E 


24 


48 


E 





57 


E 





5° 


W 



ROME, 
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Nanus of Places. 

Rome, Itjdy - - 
Rofes, Catalonia Sp. 
Roftock, Qermwy - 
Rotterdam, Holland 
S 

SAJtfburg, Bavaria 
Genpany 
Salamanca, Leon Sp. 
Salpnichi, or Thqflalo- 
nica Turfcy - - 
Sallee, Africa - - 
Samqrcind, Tartary 
Siragpflk, Ajragqn Sp. 
Sardis, Natolia Afia 
Scaadetpon, fee \\&* 

xandretta*. 
Scaffjhapfen, 8wit?ei> 
lapd .Geijmany <- 
Selkies, ^Athens. 
Seville, Antfalufia Sp. 
Siam f Eaft Indies r- 
Slefwic, Denmark 
Smodenfko, Mufcpvy 
Smyrna, Natolia Afi* 
Soiflbns, France 
Spires, upper Rhine 
G$rn\any ~ • 
Stetin, Pon>erania - 
Stockholm, Sweden 
Straftmig, Qermany 
Syracufe, Sicily * 
VOL, II. 



Latitude 
D. M. 
42 8 N 
4? 50 N 
54 10 N 

51 $o N 



47 20 N 
V> 45 N 

40 42 N 
m 25 N 

40 o N 

41 20 N 



Longitude 
D. M. 


'3 7 E 

3 3o B 
12 50 £ 

4 « B 


13 *6 E 


4 5<>E 


22 45 E 
7 45E 

63 45 E 
045W 


29 5? 



47 38 N 



37 



N 

N 



e 45 . tt 



55 57 


N 


54 55 


N 


3* 


4 


N 


49 


29 


N 


49 





N 


53 


28 N 


59 3° 


N, 


48 


'7 


N 


35. 


'5 


N 



N 



5 





W 


too 


5° 


HT 


9 4° 


B 


33 


30 


E 


29 


6 


E 


3 


3$ 


•e; 


' % 


10 


E 


H 3° 


E 


*9 


5 


F 


7 


52 


% 


*5 





£ 


Tangier, 
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Names of Places. 



TAngier, Barbary 
Africa 
Tarragon, Catalonia 

Spain 
Temefwaer, Hungary 
Tetuan, Africa 
Toloufe, kanguedoc 

France ? - 
Thorn, Poland : - - 
Thyatira, NatoliaA- 

fia. -: 

Tyrol, AuftriaGerm. 
Toledo, New-Caftile 

Spain i - 
Torneo, orTorno 

Lapland \ 
Tours, Orlfeanbis Fr, 
Toulon, Prbvence Fr. 
Tournay, flanders 
Trent, AurtrkGerm. 
Treves, or: Triers, 
; • lower Rhine Germ. 
Tripply, Barbary Afr. 
Tubingen, Germany 
Tunis, Barbary Afr. 
Turin, Piedmont Italy 
V 

VAlence, Dau- 
phine France 
Valencia, ;Spain - - 



Latitude 
D. M. 



35 45 N 



Longitude 
D. M. 



6 oW 



40 55 N 
45 3o N 
35 3° N 


1 20 E 
18 46' B 
5 30 W 


43.15 N 
53 ° N. 


i 45 E 
19.3a. E 


38 28 N 
46 15 Nv 


28 32 E 
10 50 E 


39 3° N 


3 .30 .W 


65.50 N 
47 10 N 
43 N 
50 35 N 

45 5° N 


23 -30 E 
56 E 
6 8 E 
3 28 E 

11 36 E 


49 3° N 
33 5 N 
48 34 N 

35 3° N 
44 50 N 


6 42 E 
13 5° E 

■': 9 20 E 

12 40 E 

7 42 E 


45 N 
39 '5 N 


4 52 E 
10 E 

Vallado- 
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7*7 



Valladolid, Old Ca- 
> ftile Spain - - 

Vendofine, Orlea- 
nois France - - 

Venice, Gelderland 

Venice 

Verdun, Lormin Ger- 
many — — - 

Verona, Italy 

Vienna, Auftria Ger- 
many — — 

Ulm, Suabk Germ. 

Upfal, Sweden — 

Urbino, Italy ; — . . 

Utrecht, Holland — 
W 

WArfaw,Poland 
Waradin, fee 
Peter Waradin 

Wardhuys, Norway 

Waterford, Ireland 

Weimer, Saxony Ger- 
many — — 

Wefel, Weftphalia 
Germany — — 

Wiborg, Jutland Den- 
mark - — — 

Wiborg, Finland Swe- 
den — — — 

Wi(b$ty, Gothland 
Sweden — — 



Latitude » 
D. M. 

41 28 N 

47 45 N 
51 10 N 

45 36 N 



49 


10 


N 


45 


25 


N 


48 


12 


N 


47 


55 


N 


59 55 


N 


43 


44 


N 


52 





N 



52 10 N 



Longkucb 
D. M. 

3 5 oW 

1 6 E 

6 8 E 

12 50 E 

' 5 20 E 

12 O E 

16 45 E~ 
;io 8 E 
1^30 E- 

i3' 15 E 
5 o E. 

22 o E 



71 8 N 
53 ° N 


29. E 
7 8 W 


50 42 N 


12 5 E 


51 32 N 


6 30 E 


56 25 N 


9 20 E 


60 5O :N 


30 E 


57 3o N 
N 2 


20 E 
Witten- 
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Latitude | Longitude 
D. M. ID. M. 



Names of Places. 

Wittcnburg, Saxony 
Germany — 

Wolfembutdc, Branf- 
wic Germany — 

Wormes, Germany 

Wirtftrarg, Franconia 
Germany — — 
Y 

YOfk, England 
Yvica, Mediter- 
ranean — — 
Z 
'Ell, Lunenburg 
Germany — 
£utphen, Gelderiand 
Holland — — 



51 28 N 

5 r 5 oN 
49 12 N 

49 20 N 

53 20 N 
38 40 N 

52 30 N 

52 4 N 



13 15 E 

16 45 E 
8 2« E 

10 10 E 

048W 
1 10 E 

10 26 E 
6 6 E 



THE great Ufe of the Table of Latitudes, we 
have fufEciently explained in the preceding Propo- 
rtion ; and alio the famous Ufe of the Longitudes 
of Places in the end of Prop. iii. of this Chapter. 
For Example, having the Hour when an Eclipfeis 
to be in one Place, or when the Sun enters Aries, 
or when the Sun and Moon are in Conjunction, Of 
the Hour of the Appulfe of the Moon to a fixed 
Star •, to find the Hour when the fame? will happ«n 
in another Place, whofe Longitude is marked in 
the Tables. This is done by turning the Difference 
of Longitude into Hours, and adding it to the other 
Place, iflefs, but fubftrafting if more; which will 
give the Hour when the . Phenomenon happens 
in the other Place. 

BUT 
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BUT the principal Ufe of this Table will ap- 
pear in the following Chapter. 

AND feeing the Ufe of the Declination and 
right Afcenfion of the fixed Stars is very neceflary 
in Geography and Navigation ; we here add * 
Table of them; for the Year 1710. *Tis known 
in Aftronomy, that there is a Change in thefe, by 
reafon of the Motion of the fixed Stars on the Axis 
6f the Ecliptic. *Tis proper to have a Table of a 
great many Stars ; for the fame Stars are not al- 
ways above the Horizon at Night. We add them 
here, chiefly for the Practice of young Student*, 
that they may work the Problems. This belongs 
to Aftronomy, but is alfo of great Ufe in GeQ- 
graphy and other Sciences. 

BY Aftronomy we find the Declination and 
right Afcenfion for each Year. The Tables fof- 
low. 



N* ARABLE 
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A fable of ibe A 


un'i Rigbt AJcenfion. 




>»«. 


Febru. 


Marco 


April 


Ma} : June 


•) Ripht 


•) Right 


© Right 


3 R ght 


© Right i© Right 
Afcenfion Afcenfion 


CO 

1 


Afcenfion. 


Afcenfion 


Afcenfion. 


^Icenlion 


H. M. 


H . M 


H. 


M 


ri. • JU 


H. 


M. 


H. M. 


19 36 


21 43 


23 


29 


OI 22 


°3 


15,05 26 


2 


19 40 


21 47 


23 


33 


OI 26 


03 


I9°5 24 


3 


19 44 


21 51 


23 


37 


01 30 


03 


2305 28 


4 


19 49 


2* 55 


23 


4c 


It -34 


03 


27J05 32 


5 
6 


19 53 


21 59 


23 


44 


oi__37 
01 41 


03 


3105 37 


19 57 


22 03 


23 


47 


°3 


35 


05 41 


7 


20 01 


22 07 


23 


51 


01 45 


03 


39 


05 45 


8 


20 05 


22 11 


23 


54 


01 48 


03 


44 


05 49 


9 


20 09 


22 15 


23 


5« 


oi 52 


°3 


47 


05 53 


10 

ii 


20 1422 . 18 


OO 


02 


01 55 


03 


J105 j7 
55I06 01 


20 1 8122 22 


OO 


06 


oi 59 


03 


12 


20 23 22 26 


OO 


09. 


02 03 


03 


5906 05 


13 


20 27 


22 30 


OO 


13 


02 07 


P4 


03.06 09 


M 


20 31 


22 34 


OO 


16 


02 n'o4 


0706 13 


*5 
16 


20 35 


22 37 


OO 


2C 


02 14J04 


11J06 18 


20 39 


22 41 


OO 


24 


02 1 8 04 


1506 22 


»7 


20 43 


22 45 


OO 


27 


02 2204 


19J06 27 


18 


20 47 


22 49 


OO 


31 


02 2604 


2306 30 


'9 


20 51 


22 53 


OO 


3402 30W 


2706 34 


20 
21 


20 55 
20 59 


22 56 


OO 


3802 33^4 


3if>6 39 


23 00 


OO 


4202 37 


04 


35i° 6 42 


22 


21 04 


23 04 


OO 


4502 41 


04 


39'o6 47 


23 


21 08 


23 07 


OO 


4902 45 


04 


43 


06 51 


24 


21 12 


23 11 


OO 


53 ° 2 49 


04 


47 


06 55 


25 


21 16 


*3 15 
*3 J* 


OO 


5602 52 


04 


51 


06 59 


26 


21 20 


01 


0002 56 


04 


55 


07 03 


27 


21 24 


23 22 


OI 


04 


03 00 


04 


59 


07 07 


28 


21 28 


23 26 


01 


07 


03 04 


05 


03 


07 11 


29 


21 32 




01 


11 


03 08 


P5 


07 


07 »5 


30 


21 3 6 




01 


15 


03 11 


05 


12 


07 20 


/31 


21 39 




01 


18 




°5 


16 





£h 
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A 'table of the Sun's Right Afcenfion. 




» 


Auguft 


Sepi 


tern. 


Oilober 


Novem. 


Decern, - 


& Right 


© Right 
Afcenfion 


® R 


ight Right 


Right 


•> Right 


I 


Afcenfion 


Afcenfion 


Afcenfion 


Afcenfion 


Afcenfion 


H. 


M 


H. 


M. 


H. 


M.|H. 


M. 


H. 


M 


H. M. 


07 


24 


09 


26 


II 


. 2013 


°9 


15 


08 


(7 16 


2 


07 


28 


09 


3<> 


fl 


24 


13 


13 


15 


12 


17 21 


3 


07 


32 


09 


34 


II 


27 


'3 


16 


«5 


16 


1 7 ' 26 


4 


07 


36,09 


38 


It 


,3' 


13 


20 


'5 


20 


• 7 30 


5 
6 


07 


40(09 


4* 


II 


34 


13 


23 


'5 


24 


"7 35 


07 


44'09 


45 


11 


37 


13 


27 


•5 


28 


'7 39 


7 


07 


48 


09 


49 


11 


42 


13 


3i 


•5 


32 


17 43 


8 


07 


52 


09 


52 


11 


. 45 


13 


35 


'5 


37 


■ 7 47 


9,°7 


56 


09 


56 


II 


49 


13 


39 


15 


41 


i7 52 


10 


08 


OO 


09 


59 


If 


50 


13 


42 


'5 


46 


17 57 


1 1 


08 


04 


IO 


03 


II 


56 


'3 


46 


15 


50 


18 01 


12 


08 


08 


IO 


07 


12 


00 


13 


5o 


15 


54 


18 06 


13 


08 


12 


IO 


11 


12 


03 


'3 


54 


'5 


59 


18 10 


14 


08 


l6 


IO 


15 


12 


07 


13 


58 


16 


03 


18 15 


15 


08 


20 


IO 


18 


12 


10 


'4 


01 


16 


08 


18 20 


16 


08 


24 


IO 


22 


12 


1414 


05 


16 


12 


18 24 


17 


08 


28 


IO 


26 


12 


18 


14 


09 


16 


16 


18 29 


18 


08 


32 


IO 


29 


12 


21 


'4 


•3 


16 


20 


18 34 


19 


08 


36 


IO 


33 


12 


25 


'4 


17 


16 


24 


18 38 


20 


08 


40 


IO 


36 


12 


28 


»4 


21 


16 


29 


18 34 


21 


08 


44 


1° 


40 


12 


32 


»4 


25 


to 


33. 


18 46 


22 


08 


48 


IO 


44 


12 


36 


14 


29 


16 


37 


18 5 o 


23 


08 


52 


IO 


48 


12 


39 


»4 


33 


16 


4i 


18 55 


2408 


56 


IO 


51 


12 


43 


"4 


37 


.6 


45 


18 59 


2 5 


08 


59 


IO 


54 


12 


46 


■ 4 


40 


(6 


50 


19 04 


26 


i°9 


03 


IO 


58 


12 


5<>j«4 


44 


16 


54 


19 08 


27 


99- 


07 


II 


02 


12 


54H 


48 


16 


58 


19 12 


28 


09 


11 


tl 


05 


12 


58 


14 


52 


17 


03 


19 17 


19 


°9 


»5 


II 


OQ13 


02 


14 


56 


17 


07 


19 21 


?o 


09 


18 


II 


I2'l3 


06 


'5 


00 


i7 


12 


19 26 


3> 


I09 


22 


ir 


i6| 




15 


04 






19 3» 



N 4 
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A Table (hewing the Right Afcenfion, De- 
clination, and Magnitude of the Principal 
Fixed Stars. 



Names of the Stars. 



F die Star * 

Girdle of Andromeda — 2 
Bright Star of Aries — 
Medufa's Head « — 
Right fide of Perfeus 
Aldebarattj or Bull's Eye — 
Capella^ or the Goat — — 

Bright Foot of Orion 

Middle Star in Orion's BtU - 3 

Orion's Right Shoulder 

Auriga's Right Shoulder 

Bright Foot of Gtmifti 

iyriuS) or the Great Dog — 
Caftor> or Northermojt 'Twin 
Procyon, or the Uttle Dog - 
Pollux, or Soutbermofi Twin 

Hydra's Heart - — — 

Lyotfs Heart, or Regulus — 
the Lower of the Pointers — 
the Upper of the Pointers — . 

Lyon's Tail — « — - 

Upper of two lafi in the Square 

of the Great Bear t.«. 
Ldji bt^ two in the Great 

Bear's Tml 
Pirgins Spike 



Decli- 
nation. 
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Names of the Stars. 



1 



Loft hut one • m tbe Great, 

Bear's Tail — — J 2 

Laft in tbe Great Bear's fail 2 
Arilurus 



H. M.D. M. 



South Ballaxce — > - 
Foremoft Guard — 
Brigbtefi of tbe Crown 
Brigbteft of tbe Serpent's Neck 2 
Antaret, tbe Scorpion's Heart 
Head of Hercules 



Ophmcusy or Serpent's Heads 
Lyra, or tbe Harp ■ 1 1 

Swan's Bill 3 

Vulture, or Eagle's Heart — 2 
Swan's Tail 7— 
Mouth of Pegafus 
Fomelbaut 



Marcbaby or Pegafus Wing 
Scbeat, or Pegafus Leg -— 

Cepbus*s Knee ■ 

Andromeda's Head 



End of Pegafus Wing 



Right 
Afccnf. 



Decli- 
nation, 



13 
>3 
14 
14 

14 

<5 

15 
16 

17 

»7 
• 8 

«9 
19 
20 
21 

22 
22 
22 

23 
*3 



1 , 
1056 

3450 
0220 

3.2J14 

5175 
21,27 

3307 
1225 

12 

3? 



02 
22 

*7 

i7, 2 7 
34.08 
3o|44 
2708 



4i 
48 



3« 
»3 



5026 



20 

53 
SI 



•76 
27 
•3 



21 N 

42 N 

38 N 

54 S 
15 N 

38 N 

18 N 
47 S 

43 N 
47 N 
33 N 
29 N 
10 N 

19 N 

39 N 
03 S 

44 N 
36 N 
07 N 
35 N 
39 N 



Tbe Explanation and Ufe of tbe Tables of tbe Sun's 
Rigbt Afcenfion, and of tbe Right Afcenfion and 
Declination of tbe fixed Stars. 

FOR the Table of the Sun's Right Afcenfion, 
feek the Month at the Top, and the Day in the 
left Hand Column, and in the common Angle, is 
the Sun's Right Afcenfion. Example, on the 17th 
of July, the Sun's Right Afcenfion is 8 Hours 
a8 Minutes. 

IN 
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IN the Table of fixed Stars, the firft Column 
is the Names of the Stars; thefecond, the. Mag- 
nitude ; the third, the Right Afcenfion in Hours 
and Minutes ; . and the fourth, the Declination in 
Degrees and Minutes. Example* the Virgins Spike 
is of the firft Magnitude, Right Afcenfion 13 
Hours 11 Minutes, Declination 9 Degrees 44 
Minutes South, fcfr. 

I. To find the time of a Star's coming upon the 
Meridian. 

SUBSTRACT the Right Afcenfion of the 
Sun, from the Right Afcenfion of the Star, (ad- 
ding 24 Hours to the Right Afcenhon of the Star, 
if Subftra&ion cannot otherwife be made) the remain- 
der is the time of the Stars coming to the Meri- 
dian. 

EXAMPLE. I defire to know what time the 
Great Dog comes to the Meridian, December the 
25*. 

H. M. 
Right Afcenfion of the Great Dog — 6 33 
Right Afcenfion of the Sun — — 19 4 
Remainder (24 Hours being added •> 

to the Right Afcenfion of the > 11 29 



Great Dog.) 



j 



THE Great Dog fouths £9 Minutes paft 1 1 at 
Nigh't. 

II. By the Altitude of a Star y when upon the Me- 
ridian \ to find the Latitude of the Place. 
Note, In North Latitude % tbofe Stars whofe North 
Declination exceed the Complement bf Latitude^ 
* may be obferved under the Pole. 

\ " ' ■ ' • 

THIS may be reduced to four Rules. : • 

1. WHEN 
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i; WHEN the Star is between the : Horizon 
and the Equino&ial, fubftraft die Declination from 
the Complement of Altitude (commonly called the 
Zenith Diftance) the Remainder is the Latitude of 
the Place. Example. 

D. M. 
SuppofetheComptem. of Altitude be 70 30 
The Declination Spudi — — — 40 00 

The Latitude is — — - 30 30 

» * 

s. WHEN the Sun or Star is between the E- 
quino&ial and the Zenith, add the Complement of 
Altitude to the Declination, the Sun is the Lati- 
tude of the Place. Example. 

Let the Complement of Altitude be 
The Declination North 



D. 


M. 


35 


00 


10 


00 



The Latitude is ■ 45 00 

3. WHEN the Sun or Star is between the 
Zenith and the elevated Pole, fubftraft the Zenith 
Diftance, or Complement of Altitude from the 
Declination, the Remainder is the Latitude. 
Example. 

D. M. 

If the : Declination be — 20 00 

The Complement of Altitude 10 45 

The Latitude of the Place is 9 15 

4. WHEN the Sun or Star is between the 
elevated Pole and the Horizon, or, which is the 
fame, when the Sun or Star can be ken under the 
Pole. Add the Altitude of the Sun or Star to the 
Complement of it's Declination, the Sum is the 
Latitude of the Place. Example. 

Sun's 
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Son's Altitude above the Horizon — 5 00 
Declination vt° 00" it's Complem. 68 oa 
TheSumis the Latitude - , ■ 73 do 

Note, Xbe Complement of Altitude* which is the Ze- 
mtb Difta*ce y is what remains, when the Altitude 
efthe Sun or Star is take* from 90 Degrw. 

Example. 

D. M. 

From '» ■ "' ■ — 90 oq 
Subftraflfc the Altitude fuppofc 46 ro 

Remains the Zenith DUteujce — • 43 50 




C HA P. 
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chap. xxxn. 

Of the mutual Situation of Places, and of the 
making of Globes and Maps. 

PROPOSITION I. 

Having a given Place on the Earth, to find bow 
another Plate bears from it. 

THAT is, to find the Print it 3 in, or the 
Angle of PoFirion made -by the Meridian, 
and an Arch from die one Place to the other : For 
Example ; fuppafe we ore at Amfierium and de- 
fire to know how Rx>m* Qmftmtmople, SteMMm, 
&c. lie from it. 

the frft Method. 

W HER £ you can fee one Place from another, 
'tis eafily done, by a Semicircle placed horizontally, 
and dire&ing the Index on it to the Place ^thennob- 
ferve what Angle that Line makes with the Meri- 
dian Line, firft found ; which may be turned to 
Points, allowing eleven Degrees and a Quarter 
^br a Point ; and (b every Place maybe obferved 
round you. We may next go to another Place, 
and from that dbferve, how afl the Places m view 
(bear from v&\ whidi will determine cadi (Place 
m a Map, !by die patting «tf twp Lines. 

93&T 
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The fecond Method. 

I F you have the Places propofed on the Globe, 
bring the given Place to the Meridian, and ele- 
vate the Pole for it's Latitude j an4 filing the Qua- 
drant of Altitude in the Zenith, bring it to the 
feyeral Places fucceffively. The Quadrant will fhow 
on the Horizon, the- Angle oflPofition and the 
Point wanted : thus we may tall how Rome, or Con* 
JtantinopUy lies from Amfterdam : which that we may 
conceive on the Earth,, we thiift know which way 
the North lies ; and fo how the other Points lie. 

. tfbe third Method. 

, ON righ£ Unfed: Maps : If die propofed Places 
be found: in the***; their Situation! towards one ano- 
ther may be fcep by the Eyfc, .a right Line be* 
ing conceived to. go, thro*^ the Place, North and 
South •, and another crofling ifat the Place at right 
Angles, ftiows the Eaft and Weft.: from which the 
intermediate Points may be conceived. Or by fweep- 
ing an Arch, or Quadrant, with the Center at one 
Place, you'll have their Bearings more exaftly. 
But this holds only in particular Maps * for in ge- 
neral and curve-lined Maps, the Points are not 
found fo exadt as one would defire. 

The fourth Method. ..■li- 

H A V I N G the Latitude and Longitude of tv#> 
Places, their Bearing from the one is accurately 
found by fpherical Trigonometry, either the com- 
mon way, or by Logarithms, or by an univerfol 
Flanifphere* or even by the Globe : for in a given 
Triangle you have the Complement of the Latitude 
of both Places, and the Difference of their Longi- 
tude * 
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tude •, and the Angle wanted is that adjacent to 
either of the given Sides \ which wilt (how how one 
Place bears from the other. But this will be made 
plainer by a Matter and a Figure, and herein appears 
the ufe of the Table of Latitudes and Longitudes, 

The fifth -Method. 

HAVING the Latitude and Diftance of two 
Places, to find their Situation, with refpeft to one 
another. This maybe done by fpherical Triangles ; 
but there is no need of adding more on this Head. 



PROPOSITION II. 

Having a Place on the Earth, or on the Globe, to find 
all the Places that lie in the fame Point from it. 

FOR Example; to find the Places that lie 
North-Eaft from Amfterdam. 

ELEVATE the Globe for the Place, bring 
the Place to the Meridian, there apply and fix the 
one JEnd of the Quadrant, turn it about to the 
North-Eaft Point on the Horizon ; and you have 
under the Margin of the Quadrant, die Half of 
the Places that lie North-Eaft ; and the other Half 
under the Horizon. 

DRAW thro* the given Place a: great Cifcle, 
that fhall make the Angle of Pofitiori with the Me- 
ridian ; and the Half of that Circle will go over 
the Plates. 



PRO- 
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PROPOSITION III. 

To find all the Places from which a given Place Ues 
in a gvcM Poor/. 

FOR Example ; to know all the Places from 
which Amfterdwn lies North- Weft : or to make it 
more pleafant \ having a Place, as Amfierdam y to 
find all the Places from which if I travel to Amftcr- 
dsm, I (hall ftill go North- Weft, the former 
Problem might be drawn on a Plane, for the Places 
/ought are all in the Periphery of a Circle, which 
may be exhibited on a Plane, and are always 
in one Plane \ but the prefent is a folid Problem, 
pr rather regards the Surface of a Solid •, for the 
Places lie not in a Circle, except when the Point is 
North or South ; but in a certain curve Late, which 
i* to he drawn not on a Plane, but oft a curve Super- 
ficies *, and is a curve Line of a particular Kind, ter- 
minated on both Sides. And to conceive it, or find 
the Places in it on the Globe, bring the given Place 
to the Meridian -, and if the Point given be eaftward, 
the Places fought are weft ward •, but cowrar wife, if 
the Point be weftward, and the given Place be nor- 
therly, the Places lie Southerly : but cottfrartwifc, 
if foutherly, and the given Point be d*e Eafi or 
Weft on the EquinodiaJ, the Plaoes fought wUl 
lie in a curve Line, beginning at the given Place 
And ending in the Pole .next to it, and fituated 
on the Eaft Side of the Meridian, if thegircn Point 
fee the Weft ; but on the Weft Side if it be Eaft. Thus 
let the Places fought be thofe from which Amfte*- 
dam lies due Weft ; becaufe the vertical Circle of 
all Places, or the Point due Eaft and Weft from 
them, falls on a Point in the Equator, at the Ho- 
rizon ninety Degrees from the Meridian of every 
Place i and the Places fought muft be on the Eaft 

Side 
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Side of the Meridian ; fo that their prime Vertical 
running to the Weft, may cut a Quadrant of the 
Equator between the Weft and South : now \tt 
great Circles be conceived to pafs thro* Amfierdam 
from each Point of that Quadrant* and Meridians 
drawn from thefe Points as Poles : the Points in 
which each great Circle cuts it's Meridian > are the 
Places fought, which conftitute a curve Line run- 
ning into, and terminating in, the Pole •, where there 
appears to be a Difference between that Line and the 
Rhumb-Line of a Ship's Courfe, (of which we fhall 
treat in a particular Chapter) •, for the later is not 
in Voyages due Eaft and Weft: but all kinds of 
the former are fuch as to be contained between the 
Quadrants of two Meridians, whofe Diftance does 
not exceed ninety Degrees, and end in the Pole. 
BUT when any Point is given between the Car- 
dinals •, for Example, let the Places be required from 
which Amfierdam lies South- Weft, or in a Point 
forty five Degrees from the Meridian of each Place 
towards the Weft, remote from the South. Firft, 
conceive another- Meridian on the Eaft Side of the 
Meridian of Amjierdatn^ (for 'tis plain the Places 
fought muft be fituated there) which makes an 
Angle of forty five Degrees, with that ofAmfier* 
dam 5 this will be the Bounds of the Places lough t: 
nor can any Place be found in any Meridian beyond 
it, which will anfwer the Demand. Then imagine a 
great Circle drawn from Amfterdam, that fhall be 
perpendicular to that Meridian * and becaule the 
Point given inclines from the Weft to the South, 
the Planes fought muift be fituated in the fpace of 
the Triangle, whofe Sides are i. the Perpendicu- 
lar now drawn. 2. A Part of that Meridian in- 
tercepted between the great Circle and the next 
Pole ; and 3. Part of the Meridian of Amfierdam^ 
betwixt Amfierdam and the neareft Pole- 

VOL. IL O THE 



722 The Comparative Part Sect. VL 
THE curve Line is fituated in that Space, and 
the Points of it anfwer the Demand ; and it goes 
from Amfterdam all the way to the Pole in a curve 
Path : for to draw it there mud be feveral Meri- 
dians drawn in that Space ; and fuch a Point be 
taken in each, from which a great Circle being 
drawn to Amfterdam, makes an Angle, of forty 
five Degrees : and thus the feveral Points of the 
Curve to be defcribed, are found. 

WE havefaid more of this curve Line, in our 
Book of curved Lines. But we would not omit it 
here, becaufe this was a proper Place to explain 
it as belonging to Geography. 

PROPOSITION IV. 

Having the Latitude of one Place* and the Diftance 
from another 9 and the Point in which the fecond 
lies from the fir St ; to find the Point the other lies 
in from the fecond. 

THIS will be better underftood by an Example. 
Suppofe the Point given, in which Hamburgh lies 
from Amfterdam, and that there is wanted the Point 
that Amfterdam lies in from Hamburg}) : 'tis general- 
ly thought that it is the contrary Point, but falfely ; 
and herein is tbe Error of all Sea-Charts, and right 
lined Maps. The true Solution is by fpherical Tri- 
gonometry, or by the Globe, or the Planifphere. 

PROPOSITION V. 

To make a Terrejlrial Globe. 

THIS is the common confufed Phrafe for- the 
Problem : but it ought to be propofed in a Mathe- 
matical Style thus, for underftanding it diftinftly, 

2 Having 

\ 
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Having any Point on the Surface of any Globe $ 
which Point it fuppofed to reprefent a Place on the 
Earth {or having a Semicircle thereon)^ to find fe* 
Veral Points on the Globe^ and Lines which are ft* 
tuated to the given Point , and among themfelves as the 
Plates or Lines on the Superficies of the Earthy which 
they reprefent* are fttuated* 

"the firft Method. 

'TTSan excellent, eafy, and accurate Methbd, 
by which, having the Latitude and Longitude 
of Places on the Superficies of the Globe, the Points 
and Places fought, reprefenting the Parts of tlife 
Earth's Surface, are marked down. And tho* Ar- 
tificers do not ufe this Method wHeii they makfe the 
terreftrial Globes that are fold in great Number,- 
(becaufe it may be done another way, the large Sale 
of them anfwers the Expence, tho indeed it is riotf 
the more eafy and lefs expenfive way for making 
one Globe, yet moft ready and lefs expenfive for 
making a great many, of which we fhall fpeak in 
the third Place); yet the Foundation of that Con* 
ftrudtion depends on this Defcription conceived on 
the Globe : and fo in like manner when large Globes 
of Brafs are to be made, and the Places of the Earth 
to be marked on them, fuch as Princes ufe to have, 
who arc Lovers of Mathematics. And thus lately 
the Dutch Eaft- India Company ordered to be made, 
by the Diredtion of Blave, a Globe of Brafs, whofe 
Diameter was five Foot ; and on it was to be en- 
graved, and illuminated the chief Places of the 
Earth, which was fent as a Prefent to the King of 
fome Ifland there, from the faid Company*; the 
King having defired the Dutch Conful, that he 
would take care to have fuch a Globe made in HoU 
land) promifing a large Reward for it. So likewife 
at this prefent Time the famous Frederic Duke of 
* O v Holface 7 
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Holface* who is not only a Favourer and Promoter 
of all kinds of Learning, efpecially Mathematics 
and Phyfics, but alfo a great Improver thereof: 
and 'tis for his Honour that I here mention that he 
ordered a Globe to be made of fo large a Cavity, 
that one might commodioufly fit in it, and fee all 
the fixed Stars on the concave Surface within, 
marked with a Gold Colour, and the Sun in the 
Ecliptic, moving by a Skrew ; which in the mean 
time revolved in twenty four Hours, by a fmall 
Inftrument added to it: fo that the Spectator 
within had fuch a View of the Celeftial Bodies, as 
we have by Night in the Heavens : and the outward 
Surface (to come to our purpofe) had the Places 
of the Earth on it j fo that it was both a Celeftial 
andTerreftrial Globe. When we fay that the Places 
are to be marked on fo large a Globe of Brafs, Arti- 
ficers cannot ufe their way by the Application of pa- 
per Maps : nor were it proper to do fo in making 
fuch fine Globes \ for the Places muft be cut out 
and illuminated, and the Circles and Rivers mark- 
ed as they are on the Earth ; and that by the Table 
of Latitude and Longitude ; ufing alfo a common 
Globe for giving the Rivers Courfe, and the Bounds 
of the Sea and Land. 

THRO* a given Point, or one taken at ptea- 
fure, let there be drawn a great Circle for the 
Meridian of the Place ; then take therein an Arc 
from that Point equal to the Latitude of the Place re* 
prefentedby that Point, and mark the Limit: 
then from the fame Point on the other Side, in the 
fame Circle, take an Arc equal to the Complement 
of the Latitude, or Diftance of the Place from the 
Pole 5 and the Extremity of this Arc will be the 
North or South Pole, and the other will be in 
the Parallel of the Place from which on the 
Meridian fet the Latitude, which will give the 
Equator, Then take on the Meridian the other 
2 Pole, 
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Pole, and let there be an iron Rod run thro* the 
two Poles; and on the ends of it Jet there be a 
Circle of Brafs hung, divided accurately into three 
hundred and fixty Degrees, or four Quadrants, 
each Quadrant beginning die firft Degree at the 
Equator, which muft be alfo divided into three 
hundred and fixty Degrees •, and the great Circle 
drawn on the Globe, may reprefent the firft Meri- 
dian : or if you take another, let the Longitude 
of the Place, firft fet down, be fet on the Equa-. 
tor ; and at the end of the Arc draw another Circle 
for the firft Meridian, to the Weft of the former,: 
counting the Pole furtheft from you the North ; 
and you will have the Eaft Part of the Globe on the 
right Hand, and the Weft on the left ; and mark 
the Degrees on the Equator, ten, twenty, thirty 
to the right Hand, and fo round ; then taking the 
Longitude of a Place from the Table, bring the 
Degree, and Minute if poflible, under the brafs 
Meridian, and count the Latitude of the Place 
North or South ; and where it ends mark the Point 
on the Globe under it for that Place, and fo for 
all other Places. 

YET this way is not to be wholly followed in 
Pradtice •, for to make a Globe true, there fhould 
firft an Axis be run through, the ends of which 
muft be the two Poles, and the firft Meridian 
be firft drawn. Tho* 'tis feldom that large Globes 
are made thus from Tables •, but in the common 
way by Paper Maps, or by taking the Latitudes 
and Longitudes from leffer Globes, as Blave did 
in the . great one fent to the Eaft-Indies. 

<?be fecond Method. 

THIS Method is to be ufed chiefly when a 

few Places only are to be marked on the Globe 

rather than for making a Globe entirely : but it 

O 3 makes 
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makes ufe of the Diftances of Places. Let there 
be an Arc of a .great Circle, drawn thro* a Point 
given % and on it take an Arc from the given 
Point equal to the Diftance \ the end of that Arc 
will be the Qther Place : and to mark a third Place, 
take with the Compafles the two Diftances of tfyat 
third Place from the other two, and having, from 
the two Places as Centers, defcribed two Arches 
cutting one another, the Point of Interferon will 
be the third, . 

BUT this. Method is not proper for the mak- 
ing of the whole Globe, but only when we would 
mark a few Places on a Globe, which had been 
omitted ; which is eafily done by the two Diftances, 
without the Trouble of calculating their Lati- 
tudes and Longitudes. So that the Problem is this, 
Having the Diftance of a Place from two other Places 
that are found on the Globe, to mark that Place on 
the Globe. • 

*tbe third Method, commonly ufedby Artificers. 

THIS third Method of making all the Globes 
we fee (excepting the great ones above fpoken of) 
both Celeftial and Terreftrial, is indeed not very 
cafy or quick, if diere were only one or a few 
Globes to be made by it ; but is very ready for 
making fuch a great Number of them as is fold, 
and is thus : Let the Superficies of the Globe and 
Earth be conceived as divided into twelve Parts or 
more, if the Globes be large, by Meridians drawn 
from Pole to Pole •, then let there be drawn one 
of thefe Parts on a Plane, terminated with two 
Meridians, which will make on the Globe two Se- 
micircles of two Meridians ; and a great many Me* 
ridiang been drawn thro* each Degree on the E-* 
quator, and thefe cut by many Portions of Parallels 
of Latitude thro* the Degrees on the Meridians 

in 
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in the form of <a Latitude, the middle one will be a 
Portion of the Equator, and the Meridians are to 
terminate in the Poles: and taking one for the firft 
Meridian, mark the Degrees of Longitude on the 
Equator, thirty on the .firft Part, and from that 
to fixty on the other Part, and fo on* thus you 
may find the Longitude of any Place, and it's La- 
titude, meeting in a Meridian and Parallel, cutting 
one another. And the fame way the feveral Parts 
of a River or Bay may be marked ; and let the 
fame be carved out in Brafs or Wood, and by a 
Rolling Prefs fome thoufands of them may be 
imprinted on Sheets of Paper •, and the Parts cut 
out and applied to the Globe ; fo as the Meri* 
dian of the one may join that of the other, to make 
one Meridian on the Globe : and the Meridians need 
not reach fo far as the Pole, but only to the polar 
Circle ; and the Parts about the Poles may be co- 
vered with Papers, made on purpofe for them ; for 
it will be eafier to apply them that way, efpeci- 
ally if they are large Globes. Thus are all the 
Places on the Earth exhibited on the Globe •, and 
the brafs Meridian, with the Horizon, Stan- 
dard, Horary-Circle, and Index, are made for the 
Globe. 

THERE are two Things in this Defcription 
that require a more full Explanation •, the reft I 
think being eafy '. 1 . How thefe twelve or twenty 
four Parts are defcribed on a Plane. And, 2. how 
plain Papers can be applied to the curve Superfi- 
cies of a Globe. The firft is done eafy enough. 
Thus, for Example, Let the twelfth Part be to be 
made for the Globe from the Pole to the Equator ; 
find the Periphery of a great Circle for the given 
Diameter of the Globe by Archimedes' 's, or any 
other, Proportion. The Diameter being two Foot, 
the Length of two Foot marked on the Paper, and 
each Foot divided into ten Inches, and each Inch into 
O 4 ten 
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ten Parts, there will be two hundred Divifions ; then 
As 7 is to 22, So is 200 to 628tor 6A% Feetforthe 
whole Periphery. And the fourth Part of it will be 
1577 hundred Parts, on^o Feet, and the twelfth 
Part 52 A, or half a Foot, and ~ and A of ~. 
Then draw a Line on Paper 52 A hundred Parts 
long, taken from your divided Scale, in the middle 
of it, cut it with a Perpendicular 1577 hundred Parts 
long, which will be a Quadrant, and the end of 
it is the Pole j and divide it into Degrees (the 
Length of one Degree will be had if 62 8£ be di- 
vided by 360J then on the Pole, as a Center, de- 
fcribe Arches thro* each Degree, which will be Pa- 
rallels ; and with the Compaffes take off on both 
Sides of the Meridians, h of the Periphery (which 
will be known by the Proportion of the Parallel 
to the Equator, as in Chap. iv. at the end) and thro* 
each end draw Lines, and the inclofed Part cut 
off and applied to the Globe will cover h of the 
Hemifphere. The Application will beeafy, if 
the Part be the h Part of the Earth's Superficies 
for the Difference between a (trait, and curve Line 
in fo fmall a Part, will not be fenfible 5 and the 
Paper, being moiftened, will ft retch a little : and 
the Places are marked on the Papers before they 
are applied. 

PROPOS ITIO N VI. 

To make Geographical Maps. 

THE Problem is to be propofed thus, in a 
Mathematical Style, Having the Situation of a Plane 
infinitely extended, to reprefent thereon the Places of 
the Earth* according to the Law of Perfpe8ive. Or 
yet more generally thus: 

HAVING a Point given on a Plane which re- 
frefents fome Place of the Earth, to find, on the fame r— 

Plane f » 
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Plane j other Points and lines which may reprefent e? 
commodioujly and naturally the Places and Lines of the 
Earth, or their Situation to the given Place \ and among 
tbemfelves. Thus I think the Senfe of die Problem 
may be better expreffed. 

BECAUSE few Students of Geography un~ 
derftand the Laws of Perfpe&ive, and can have 
no clear and diftinft Knowledge of the Conftru- 
dtion of Geographical Maps, nor judge of their 
goodnefs and badnels, except they know the Ele- 
ments of Perfpe&ive, according to which they are 
made; therefore a few things are to be here ex- 
plained in that Art of Perfpe&ive. 

THE Defignof this Art, as every one knows, 
is to reprefent vifible Obje&s on a Plane, whofe 
Situation is known, i. e. that the Parts of the Pi- 
cture may be fo placed as to appear to our Eye 
the lame way as the Parts of the Objedt would 
appear, if in the fame Place. And the Method 
ufed for it is this : 

WHEN they would reprefent a Point, Su- 
perficies, or Body, on a Plane, (whether they fee 
it, or only conceive it) they firft fuppofe it to 
be feen from fome Point. Secondly, they conceive 
a Plane interpofed between the Objedt and the 
Eye, in fome certain Situation, thro* which, as a 
transparent Medium, the Obje&s are feen. Then, 
thirdly, they fuppofe Lines or Rays from every 
Point of the Objedt coming to the Eye thro* that 
tranfparent Plane j the feveral Points of that Plane 
thro* which the Rays come, being joined together 
with Lines, will reprefent the Appearance of the 
Objeft to the Eye in that Place ; which yet (as any 
one may eafily conceive) is not true in all Points 
according to the Laws of Optics. But becaufe a 
better Method is not yet found, we mull be fa- 
tisfied with this ; for Example, Let the Superficies 
of the Earth, and all the Points or Circles there- 



on, 
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on, be to be reprefented \ we firft conceive the 
Eye fituated in tome Point without the Earth ; 
and a Plane that is tranfparent interpofed between 
the Eye and the Earth in any Situation : tho' it is 
better to fuppofe it perpendicular to the Lii^ 
from the Earth's Center to the Eye, that the Fi- 
gure may appear the more regular. Then we are 
to conceive Lines drawn thro* that Plane, from 
every Point of the Earth, or of the Circles on it, 
as the Equator, Tropics, and from all the Cities, 
Rivers, ($c. where thefe Lines go diro' the Plane 
you haw the feveral Points reprefcnting them. 

AND becaufe the Earth is round, it's Super- 
ficies cannot be all reprefented on one Plane ; for 
two Places of the Earth would thus make two 
Points on the Plane, which would be confuted ; 
therefore the one half is to be reprefented in one 
Plane, and the other in another. And thus the 
Eye may be fuppofed to be within the Earth, as 
when we would reprefent one- Hemifphere, the 
Eye may be fuppofed in the other, and the Plane 
between the Eye and the Hemifphere to be re- 
prefented; and fo it is if only one Place, as Eu- 
rope, or Africa, were to be reprefented, when the 
Eye may be fuppofed in the Earth's Center. 

FROM this we think the Reader may under- 
ftand the Nature of the Art of Pcrfpedive ; but 
two things are to be explained, from which the 
Diverfity of Geographical Maps arifes. 

W E faid a Place mull be fuppofed for the Eye* 
and fince there are infinite Places in which the 
Eye may be, the Rays that come from the Objedfc 
will penetrate the Plane in infinite Places y as a 
Houfe, it's Walls and Frontifpiece appear other- 
wife when the Eye is directly oppofite to it, than 
when obliquely, and when the Eye is higher than 
it, than when lower : which Mafters may fliow to 
their Scholars by' a Figure. Thus the Earth and 

the 
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the Circles on it will appear differently to an Eye 
above the Equator, and to another in it's Axis, or 
another above a certain Place between the Pole 
and Equator; which will caufe the Circles on the 
Earth to appear in different Figures \ which the 
Reader may eafily Conceive, efpecially if fhown 
by a Matter. 

ANOTHER thing which we think is to be 
conceived in this Method, is the Caufe of the dif- 
ferent bignefs of Maps : for all Objefts, as Churches 
or Houfes, may be reprefented either as big or 
little on the Plane. The Caufe of it is twofold % 
I. The further the Objed is from the Eye, the 
Appearance is the fmaller ; the Plane interpofed 
continuing in the fame Situation. 2. The nearer 
die Plane, on which the Reprefentation is made, 
to the Eye, the Appearance is the lefs, and the 
nearer the Objed, the greater (a). 

AND if the Eye be removed never fo far from 
the Objedt, the Plane being fixed, provided the Eye 
be moved in a Line thro* the Center, or perpendi- 
cular to the Earth*s Surface, the Figure will appear 
the fame, tho* lefler (b) ; and fo if the Plane be re- 
moved 

(a) That is, if both the Plane mage becomes as large as the 

and the Eye be together remo- Object. 
ved from the Object ; the Image (b) In reprefenting plain Sur- 

becomes the fmaller, the farther faces, how far foever either the 

the Eye is removed. But if Plane, or the Eye be removed, 

the Plane retains the feme Si- the Figure of the Projection is no 

tuation, with refpecl to the Ob- way altered, except in it's mag- 

1'ect, the Image becomes the nitude ; provided the Plane re- 

arger, the farther the Eye is tains it's parallel Situation, and 

removed. For where the Eye the Eye continues in the fame 

touches the Plane, the whole perpendicular Line. And fo, if a 

Projection is confounded in one curve Surface is to be project- 

Point; but as the Eye gradually ed, and the Eye have a certain 

recedes, the Projection enlarges; Situation, the Projection re- 

and when the Eye is removed mains fimilar, tho' the Plane 

to an infinite DifUnce, the I- be removed to cverfo great, 

or 
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moved nearer to the Objeft, or from the Eye, the 
Image of it in thefe different Diftances will be fimi- 
lar, if the Plane be kept ftill in a parallel Pofition 
tho f the Image will be different in it's Magnitude. 
But if the Table alter it's Pofition, or the Eye go 
out of the Line that paffes thro* the Earth's Center, 
(hen the Image will be diflimilar ; and the Rays 
will come thro' Points of the Plane that have a 
different Proportion in their Diftances from ano- 
ther. 

BUT in proje&ing all Bodies, and alfo that 
of the Superficies of the Earth, they ufe to place the 
Plane whereon the Pidture is, fo as to touch the 
Body or Superficies in a Point, thro' which, if a 
Line pafles from the Eye, it would be perpendicular 
to the Body or go to the Earth's Center : but for 
the Magnitude of the Image we fuppofe the Eye 
to be more or lefs diftant from the Earth, which 
will then appear fmall. 

THESE things, of the Projeftion of the Earth 
and the Origin of Maps, being explained, in the 
general ; we fhall fhow the Method itfelf : where it 
may be afked, whether the Laws of Perfpeftive 
muft be kept to ; the Defign of the Maps being 
to reprefent clearly and conveniently the Places on 
the Earth in their due Diftances \ and whether this 
may be done without Optics : to which I anfwer 
that particular Maps may be made only by the 
Angles of Pofition, and the Diftances of Places ; 
but in large Maps there muft be an exaft Obfer- 
vation^of the Laws of Perfpe&ive •, even tho* thk 

or ever fo fmall a Diftance. gures, proceeding folely from 

But if the Eye be moved, tho' this, that in the former tho 

in the fame perpendicular Line Eye is fuppofed removed only 

the Figure immediately alters, a Semidiameter of the Earth 

even tho* the Plane remains from the Center; and in the 

fixed. Hence there is a very latter, placed at an infinite Dl» 

different Appearance in the thir- fiance, 
ty fifth and thirty eighth Fi- 

Pfeces 
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Places of the Earth are not truly reprefehted as 
they are on the Earth. For we muft know, that 
there is a three-fold end for which Maps are made ; 
1 . That all Places may have fuch a Situation and 
Diftance from the chief Circles of the Earth ; as 
the Equator, Parallels, Meridians, as on the Earth 
itfelf, that the Diftance of the Parallel of each 
Place from the Equator, the Zone, the Climate, 
fcf c. may be feen in the Maps : for the Properties 
and Celeftial Appearances in the Countries de- 
pend on it. 2. That the bignefs of each Coun- 
try may be in the fame in Proportion as they are on 
the Earth. 3. That Places may be fo fituated, 
and diflant from one another as they are on the 
Earth. 

T H E firft of thefe fhould be exaftly anfwered 
by the Maps 5 and they do it for the moft part \ 
being made from Tables of Latitude and Lon- 
gitude : nor is it hindred by the Laws of Per- 
fpe&ive. But the fecond cannot be accurately 
done if the Laws of Perfpedive beobfervpd; for 
the Parts of the curve Superficies that are furtheft 
from the Eye, appear lefs than thofe on the 
Plane near the Eye ; yet the inequality is but fmafl 
if the Eye be fuppofed to be at an infinite Diftance 
from the Earth (*). The third Requifite; no 

large 

(r) It is a common and una- be corrected ; 'twill be proper 

voidable Error in all the Pro- to coniidcr the Formation and 

jeftions of this kind, that the Orgin of thefe Representations. 

Parts unequally diftant from the And this will be the ealier, if 

Center, are reprefented as un- we drop the Defcription of the 

equally diftant in the Map: Globe; and make choice of 

whence the Magnitudes and any fingle Circle, by way of 

Figures of the Parts of the Example. 

£arth 9 are more or lefs alter* Suppofe, therefore, half the 

ed, anddiftorted, according to Circle CBCD, were to be 

the different Polition of the projected, viz. C B C % (tig* 

Eye. To underftand how this 34, 3$, 36, 37.) the Eye be- 

iuppens; and how far it may ing placed in O, in the Dia- 
meter 
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large Maps, fuch as thofe of the Earth, or the four 
Quarters thereof, can fupply ; tho* in fmall Parts 

they 



meter BED, drawn out to any 
length towards D, and the Eye 
directed upon the right Line 
CEC; it appears that if any 
Difference be found in the Pro- 
jections of the different Parts, 
it will be the greateft betwixt 
the Representations of the Parts 
in the middle of the Semi- 
circle, lying near B, directly un- 
der the Eye ; and thofe which 
lie fartheft removed from the 
former; viz. in Cr. Thefe 
Parts, therefore, we are chief- 
ly to confider. 

Suppofe then B b to be an 
infinitely litde Part of the Pe- 
riphery; fo as to pafs for a 
right Line; andCr, a Parte- 
qual to it; and the Eye at 
pleafure, fituated in the right 
Line ED, infinitely produced : 
then the Reprefentation of B b, 
will be the litde Line E e t and 
the Reprefentation of C c, will 
bcCy. 

Now, from the Elements of 
Geometry, becaufe the Trian- 
gles OBb and OEs, are fi- 
milar, OB:OE::B£: E e. 
And again, becaufe theTriangles 
OEd and cQd are iimilar, 
OE:E</::rC: Qd. Whence 
we may eafily underftand what 
the Proportion will be betwixt 
E e and Cd, the Projections of 
the litde Lines B b and Qc at 
whatever Diftarice the Eye be 
placed. 

For, firft, if the Eye were 
removed from the Center E, 
(Fig. 34.) by the infinitely little 
piftance OEj then Et will 



be infinitely little in refpect of 
Bb, or Cr, and therefore more 
than infinitely little with refpect 
to the Line C d\ which in this 
Cafe is equal to half the Radius. 

Secondly, if the Eye be in 
the Point D; {Fig. 35.) then 
E e will be half the Line C d : 
as in the ifirft, fecond, and 
eighth Method of the Author, 
wherein the Parts directly ex- 
pofed to the Eye, are repre- 
sented much fmaller than thofe 
placed at the Extremities of the 
Map. See Fig. 39, 40, and 45. 

But if OD be the Side of a 
Decagon, infcribed in a Circle ; 
the Projections of the Parts B b, 
and C c y will be equal to E e, 
zndCd{Fig. 36.) 

If the Eye (Fig. 37.) be remo- 
ved to an infinite Diftance, as in 
the Author's feventh Method ; 
then E e, will be infinitely bigger 
than C d. And hence, in Fig. 
43, the Projections of the Parts 
that, fall in the middle of the: 
Map, are much larger, than of 
thole which approach to the 
exterior Circle. 

When the Eye is placed in 
any intermediate Part betwixt 
thofe above-mentioned; the 
Lines Ee and Cd, will be pro- 
portionable to each other, in 
an intermediate Manner, respe- 
ctively. So that we may make 
the Reprefentationsof the Parts 
Bb, and C e f either equal, or in 
any Proportion, greater than 
each other, by chufing a pro- 
per, or correfponding Place for 
the Eye. 

Among 
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they, do it indifferently well, and moft People 
think 'tis done in great Maps too ; but we (hall 
explain thefe things more fully in the Defcription 
itfelf ; only we would here obferve, that in all the 
general Maps commonly fold by Artificers, that 
Point is fuppofed to be juft under the Eye in the 
Proje&ion, which is in the middle of the Map ; for 



Among the infinite Pofitions 
affignableto the Eye, there are 
chiefly two that have been ufed, 
wherein it is placed either in 
the Point D, or removed to an 
infinite Diflance; becaufe no 
Method was found more eafy 
in Defcription, or more com- 
modious with refpe& to the Er- 
ror abovementioned. And hence 
the Surface of the Earth has 
been reprefented in a very di- 
ftorted and deformed Manner ; 
whilft thofe Parts that fall chief- 
ly in the middle, or extremi- 
ties of the Map, were exhibited 
either much larger, or much 
fmaller than they ought to have 
been. 

This being obferved by that 
excellent Aftronomer, M. de la 
Hire * ; he invented a Remedy 
for the Inconvenience, by mak- 
ing the DiftanceDO, (Fig.$S.) 
equal to F G, the right Sine of 
forty five Degrees. And hence 
the right Line OG, being 
drawn, bife&ing the Quadrant 
BC, it alfo bifecls the Radius 
E C, which reprefents that Qua- 
drant ; as eafily appears by con- 
fidering the fimilar Triangles 
O F G, and O E I. And thus 
the other Parts of the Quadrant 

* Hift* Acad. Scient. 1701. 



B C, and, in the like manner, of 
the whole Semicircle ABC, 
are reprefented in the Proje- 
ction, nearly proportional to 
each other, and to Senfe, per- 
fe&ly fo. 

And as this Method of de* 
fcribing the Earth or Heavens, 
is not inferior to the former 
Methods, in Point of facility ; 
fo it is highly preferable in re- 
fpeft of accuracy and fimiliarity. 

In this Projection, all the 
Circles pafling thro' the Points 
B and D, and dire&ly expofed 
to the Eye, are reprefented by 
right Lines; and all thofe which 
have their Planes parallel to the 
Plane of the Map A EC, or 
ftand perpendicular to the Dia- 
meter B D alfo denote Circlet 
in the Map ; but the reft are 
elliptical; all which, whether 
fir ait Lines, or the Diameters 
of Circles, and Ellipfes, are 
founcRn the fame manner, as 
is defcribed by the Author. 
We mull however obferve, that 
the Lines for dividing the Di- 
ameter A C, and B D, which 
in Fig. 39 and 40, are drawn' 
from the ends of the Diame- 
ters, are to be drawn for the 
Points that lie removed from 
thofe ends by the interval 
of DO. 

above 
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above that the Eye is fuppofed to be ; and 'tis fo 
in many particular Maps, but not all. 

I T will be of ufe to underftand what follows, if 
Mailers and Scholars purchafe fets of Maps v that 
what we fay may be illuftrated by Examples. 

tte firft eafy Method* in which the Eye is placed 
in the Axis. 

1. I will fhow the Conftru&ion of the North 
Hemifphere this way. Let us fuppofe the Eye 
placed without the Hemifphere, and to be above 
the North Pole ; and thus the Eye will be in the 
Earth's Axis, 'tis no matter whether in the Axis 
produced from the Pole, or in the Axis near the 
South Pole. For the Map or Plane on which the 
Reprefentation is to be made, we may take the 
Plane of the Equator, or one touching at the North 
Pole, if the Eye be fuppofed to be in the Axis 
produced from the North Pole. But that we may 
the better exprefs it without Confafion, let us fup- 
pofe the Eye at the South Pole, and the Plane of 
the Equator to be the Map or Plane on which the 
Proje&ion is to be made (the Earth being concei- 
ved to be fmall), and we are to fuppofe Rays from 
all Parts of the North Hemifphere coming to the 
Eye, which will all penetrate the Plane of the E- 
quator; the Points where they penetrate will re- 
prefent the Places they come from ; and all the 
Points in the Circles, parallel to the Equator, will 
appear as a Circle, and therefore the Equator will 
be the primitive Circle and Bounds of the Proje- 
dtion ; and the Pole will be in the Center, the 
Diameters will be the Meridians, and the Paral- 
lels of Latitude will have the fame Center with 
the Equator, viz. the Pole: and each Place will 
be where it's Meridian cuts it's Parallel of Lati- 
tude. The other Circles or Semicircles will not 

be 



Ch a p. 3 2. of Univerfal Geography. 737 

be Circles in the Figure, but Ellipfes j for Ex- 
ample, the Horizon and vertical Circles will be 
of an elliptical Figure, as made by a fubcontrary 
Seftion of the Cone (as they who underftand Conic 
Se&ions are fenfiblej, 

A N D to underftand this the better, we muft 
conceive a Cone of Rays, whofe Vertex, or Top, 
is the Eye, and the Bafe a Circle on the Earth to 
be reprefented ; the Sides being the Rays from 
the Eye to the Periphery, and that this Cone 
is cut by a Plane feveral ways according to it's 
Pofition; which will caufe a Projection of the fe- 
veral Circles on the Earth. Thus the Ecliptic, 
only whofe half is reprefented in the northern He- 
mifphere, makes an Ellipfis, or a part of it j yet 
properly it reprefents not the Ecliptic on the Earth 
which is changed every Day, but only the Ecliptic 
for one Day, or one Moment of a Day ; and it's 
Interfe&ion with the Equator may be at any Point: 
yet in all Maps 'tis thought moft commodious to 
be where the firft Meridian cuts the Equator. 

T H US we have explained the Origin and firft 
Method of thofe Maps that fuppofe the Eye to be in 
the Axis ; and how 'tis to be done we fhall now (how. 1 

ON Paper, or a Plane : Let a Point be taken 
for the Pole, (Fig. 39.) and on it, as a Center, de- 
fcribe a Circle great or fmall, according as you 
would have the Proje&ion, and that will be the E- 
quator ; thefe two are taken at Pleafure, but the reft 
muft be found from thefe. Divide the Equator into 
three hundred and fixty Parts, and Lines drawn 
from the Center to thefe Parts will be Meri- 
dians •, counting that the firft which goes thro' o. 
Then the Parallels of Latitude are to be defcribed 
Let the four Quadrants of the Equator be marked 
AB from 00 to 90, and BC from goto 180, anct* 
C D from 180 to 270, and DA from 270 to 00 
again ; and taking one Quadranr, as B C from each 

VOL. II. P of 
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of whofe Degrees draw occult Lines to D (and 
mark thofe that go thro' the 23 degr. 30 min. and 
65 degr. 30 tnin.) the Line D B is as far from P as 
the Eye is from the Pole : and thro* P, as a Center, 
draw Circles thro* every Point of Interfe&ion in 
the Line P C, which will be Parallels of Latitude!* 
which may be counted on the Lines AP and 
CP 1, 2, 3,4 from the Equator to the Pole 5 and 
you will fee the Latitude of each, and mark there- 
on the Tropic of Cancer, and the polar Circle at 
23 degr. 30 miti. and 66 degr. 30 tmn. there need 
only be coloured Lines at every fifth Meridian % the 
reft being occult, that there may be room for 
affixing the Names of Places. 

A F T E R the Parallels and Meridians are drawn 
it will be eafy to mark down the Places from the 
Tables of Latitude and Longitude ; finding firft 
their Longitude, and then the Parallel of their La- 
titude \ and where thefe two cut one another is the 
Place. 

I F the Ecliptic is alfo to be drawn, it muft be 
done before the Names of Places are written ; and 
it being an Ellipfis in the Proje&ion, the feveral 
Points are to be found thro* which it paffeth ; 
the firft Point is where the firft Meridian cuts 
the Equator, viz. at the firft of Aries, and the 
other Point in the oppofite Part of the Equator, 
which will be the firft of Libra ; and the inter- 
mediate Point is where the Meridian thro' nine- 
ty Degrees cuts the Tropic. Thus we have the 
three Points thro* which a Portion of the EHipfis 

Efies, which will be lefs than the half of an El- 
>fis, for the other Points, as the firft of Taurus, 
&c. there the Declination bf thefe Points, and 
their right Afcenfions from the firft Meridian muft 
be taken from the Tables here adjoined. 

Dedinatioe. 
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Qtflmfm Right Aficnfm* 

& D. M DM 

\$QfJriesan4 Virgo $56} 13 48 

1 o(Taurps*nd Virgo if 31 27 

I $ o( Taurus and Leo 1624 42 

% of Gjtrtini and Leo 20 13 57 

15 oi Gemini 2nd Cancer 22 41I 73 



1 66 for 15 th of Virgo 
152 1 ft 6f *7r£* begin! 
137 for i$th of Leo 
122 1 It of Leo begin! 
to6 for 15th of Cancer 1 . 



THEN when* 13 or 14 Degrees cuts tjie ParaJ* 
tel qf 5 degrees, or rather 6 Degrees, that Point 
will be the fifteenth of ^w* * and where 27 cuts the 
IParallel of iii, thpre begins the firft of Taurus % 
ind where 42 cuts the Parallel of 16, there is the fif- 
teenth oK Taurus ; and where the Meridian 106 cuts 
the Parallel i 2 D. 41 M. thpr^ begins the fifteenth of 
Cancer 5 and where the Meridian 122 cuts the Paral- 
lel of 2p, there the firft of Leo begins j and fo for 
the reft : thefe Point? being joined by a curve ^ine* 
we {hall have a Portion of the Ellipfis for the. NQXth 
P^rt pfthe Ecliptip, whofeSigns are eafily marked* 
taking the end qf each Sign in the Tables to Which 
you have it's Declination and Right Afcenfion, a$ 
we iparjfced, 15 Degrees of Taurus - 9 th? firft of 
Cancer -, (sic. Thus is the Map fimflied, that re* 
prefents the northern Hemifphere. 

'TIS plain from the Deicription and Conftnj- 
#ion, tfcu: the Method is eafy and pleaiant * now 
fpr the Ufe and Advantage thereof. We faid there. 
is a thr;ee-fold end in conurudting M^ps ; the firft 
of th$m is anfwered becaufe the Latitude and Longi* 
tude of Places ^re thus fhown accurately : k fhows* 
alfo the £ones> or the Diftance of Places from the 
S^n's W^y. As for the fecond, viz. the proportionate 
bignefe of each Country ; that is not lb truly fhown i 
for the nearer the Places are to the Equator, they are 
propprtionably larger ; yet the Difference is but 
imall, Ijecaufe of die great Diftance the Eye is fup- 
pofed tp be at from ?hem ; ar>4 that fapjjt is comn 

P2 penfed 



740 *fhe Comparative Part Sect. VI. 

penfed by marking down the better the Places 
near the Equator, thofe near the Pole being not 
much inhabited. As for the third end, viz. the Si- 
tuation of Places, and their Diftance, this cannot 
be known by thefeMaps 5 for the Linos on the Maps 
which denote thefe, are othcrwife than they are on 
the Earth •, but to know the Situation of Places with 
refpeft to any other, the Horizon of that Place muft 
be drawn, as an Ellipfis, thus. Let there be coun- 
ted from the Meridian of the Place ninety Degrees 
both Ways, and the rifing and continuance of the 
Sun above the Horizon may be known from that 
part of the Map which begins and ends at the 
two Points where the Horizon cuts the Equator ; 
and the middle Point will be in the other Qua- 
drant of the Meridian ; as far from the Equator 
as the Place is from the Pole : which will fhow 
the North Point. The South Point we (hall fhow 
how to find a little below, if more than a Hemff- 
phere be lhown in the Map, it not being in an Hemif- 
phere only, except the Horizon of the Pole, which 
is the Equator. Thus then we have three Points 
for the Horizon •, the other Points may be found 
eafierby the Globe, thus: Elevate it for the Lati- 
tude of the Place, and take the Point in each Pa- 
rallel thro* which the firft Meridian pafles, and 
bring it to the Horizon, and mark the Degrees 
under the Meridian, and do fo for each Point 
in the firft Meridian, and then count the Degrees 
for each Parallel from the Meridian of the Place 
on the Equator both ways ; and where the Meri- 
dian cuts the Parallels anfwering them, you have 
the other Points thro* which the Horizon is to be 
drawn, by which you may judge nearly the Situa- 
tion of other Places from the Place given. 

THUS may almoft the whole Earth be drawn in 

one Map, if either Pole, for Inftance, the South Pole, 

be taken for the Place of the Eye : and the primitive 

% Circle 
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Circle inclofing the Map, may be any Parallel ; for 
Example, if you take the antar&ic Circle, if you 
would reprefent the Superficies between the North, 
Pole and it in the Map* it wants only the lengthen- 
ing out.of the. Meridian Lines in the former Con- 
ftru&ion, and Parallels drawn on the other Side of 
the Equator, and let the Ecliptic be drawn entire, 
and the Horizon if you pleafc compleated. 

BUT becaufe the Parts, or Degrees, near the 
South Pole will be thus much larger than near the 
Equator, or in it, which is againft the Truth of 
the Thing, 'tis better to divide the Map into two ; 
one fhowing the North •, the other the South He- 
mifphere. 

THERE are few Maps drawn this way, thcf 
there are commonly two fmall ones of this kind ad- 
ded to the general right lined Maps, one reprefent- 
ing the Countries about the North, the other about 
the South Pole ; which Readers may fee for the 
better underftanding what is faid here : but thefe 
things are better underftood from feeing them done 
than by Words. 

Sfafecond Method; the Eye being in the Plane of the 
Equator. 

THE preceding Method of defcribing Geogra- 
phical Maps, neither fhows the Magnitude and Si- 
tuation of Places, nor is it fit to defcribe an He- 
mifphere, with Poles in it, and fo reprefent all 
Pfcqes in one Semicircle of the Meridian •, and be- 
fides, 'tis not agreeable to our way of thinking, to 
have the Pole in the Center, which makes it more 
difficult to conceive the Map, and therefore ano- 
ther Method was found out ; which is indeed more 
difficult than the former* but more fit to repre- 
fent Places : and it alfo removes the Poles from the 
Equator. 

P3 TO 
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TO underfUnd this Method wc muft cbnfceiVt 
(he Earth's Surface divided into two Hemifpherei, 
by an entire Circle of the firft Meridiem, and arc 
p be exhibited in two Maps. 

THE Eye js fuppofed in a Place of the Equator* 
ninety Degrees from the firft Meridian * the Ma£ 
jn which it is rejjyefented }s the Plane of the firft 
Meridian ; arid the tjemifphere, which Res ^ntter 
that, in refpedt of the Eye above it, is that whifcJi 
we would reprefent on the Plane, In which Prt* 
je&ion the Equator becomes a ftrait Line, an4 
that Meridian ninety Degrees frpm itheiirft, bt* 
pome$alfoa ftrait Line, the other Meridians, and 
all the Parallels of Latitude, and the Ecliptic be* 
Come Circles, becaufe their Cones are cut by the 
Plane, or Map, in a fabcontrary Seftion ; the ex* 
plication of which depends on the Po&rine Of 
Conic Seftions j and is underftood better by Sight 
than by Words. 

THE Defcription is made thus : Having taken 
Jn the Map the Point E (Fig, 40) for a Center, 
defcribe a large or imall Circle ABCD, asydq 
would have your Map large or fmall. Thisrepre- 
fents the firft Meridian, and it*$ opbofite •, tfife 
Piameter BD reprefents the Meridian that is 
ninety Degrees from the firft, and B tfre one Pole, 
^tnd D the other j and AC perpendicular to AP 
is the Equator ; Let each Quadrant AB, BC, C0 f 
DA, be divided into ninety Degrees. And to re* 
'prefent the Meridians und Parallels, or to find the 
Arches of the Meridians and Parallels, this muft 
lie done. 

1. LET the Equator A C be divided into one 
Jiundred and eighty Degrees, for it repitfents only 
the half of the Equator, or AE, EC in ninety 
Purees each: from tlie Point p draw ftrait Lines 
to every Degree of the two Quadrants ABC, or 
f>J?pty a Ruler to D, and fp each Pegree in the Se* 

? _ pu?ircie 
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micircle ABC, and it will divide it into one hundred 
and' eighty Parts, which are Degrees of Longitude, 
to be marked 1, 2, 3, 4, from the firil Meridian. 
Thro* each Point, and the two Pole Circles are to 
be defcribed, which will be Meridians f but how 
a Circle is to be defcribed thro* the three Points 
BiD, or B2D, &V. is to be learnt from Geometry : 
and that is by finding the Centers of each Circle, 
which will be all in the Equator, as the Meridian 
DAB hath E for it's Center. Euclid fhows a 
Method, in Book iv. Prof. iii. by connecting the 
Lines Bi, B2, &c. and bjfe&ing them by Perpendi- 
culars which will cut one another in the Equator, 
which, if need be, muft be drawn out ; but it will 
be eafier in Practice, to draw Lines from B, thro* 
each Degree of the Semicircle, ABC to the Equa- 
tor protracted, which will give the Points a , b 9 c 9 d, 
€ 9 and fo 1 a will be die Diameter of that Meridian, 
which fhould pais thro* 1 j and 2 b 9 of that thro* 2, 
&c. if then 1*, and 2b 9 &V. be bife&ed, we (hall 
have the Centers of the Meridians to be defcribed. 
YET the Work will be eafier, and lefs liable 
to Error, elpecially in great Maps, by the Canon 
of Tangents 5 for thus there fhall be no need of 
drawing Lines 5 for to divide EA, EC, 6fr. into 
Degrees we do thus : We divide, or fuppofe to be 
divided, EB, by a proper Scale, into ten thoufand 
Parts, and from the Canon we take the Tangent 
of thirty -Minutes, fixty Minutes, and one Degree 
and a half, x 6fr. and each of thofe Tangents taken 
from the Scale, we lay down on EA, EC, EB, 
£D, and the neareft Points will contain one De- 
gree to be counted as before. Then to find the 
Centers of each Meridian, take any Number be- 
tween BC or E and any Degree, and the Double 
thereof take from ninety, or the Number itfelffrora 
id Coamlcment 5 and taking the Tangent of the 
Remainder from the Canon, and fet from E on 
P 4 EC op 



\ 
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E C or E A, and it will give the Center of the Me- 
ridian to be defcribed thro* that Degree, and fo 
for all other Meridians. Practice will make this 
eafy. The Foundation of the Work of finding the 
Centers is a Theorem in Trigonometry ; viz. The 
Difference of the Tangents of two Arches that conftitute 
a Quadrant , is double to the Tangent of the Difference 
of the Arches. 

T O draw the Parallels ; the Meridian DB is to 
be divided the fame way, into one hundred and 
eighty Degrees, as EA, EC were ; viz. by draw- 
ing from C to each Degree- of the Periphery 
DAB, occult Lines ; tho* the Parts of E A may be 
transferred to EB, the Points or Degrees, from E to 
B, that is from the Equator to the Pole, or from E to 
D, the other Pole, are to be counted i, 2, 3, 4, £sfr. 

THEN thro* each of thefe Parts, and the cor- 
refponding Degrees on the Quadrants, are the 
Arches of the Parallels to be drawn on both Sides 
of the Equator. /And thus we fhall have the 
Tropics thro* twenty three Degrees thirty Minutes \ 
and the polar Circles thro' fixty fix Degrees thirty 
Minutes. 

T O draw the Ecliptic there are two ways ; for 
cither the Ecliptic is fuppofed to cut the Equator 
in the Center, and then it will be a ftrait Line, 
and is to be divided the fame way as the Equator •, 
but if it be drawn fo as that the Point of Interfe- 
ron, or the firft of Aries^ fhall be in the firft 
Meridian ; then it will be the Part of a Circle, of 
which the two Points will be A and C, and the 
third the Point where the Meridian of ninety cuts 
the Tropics : and thus *tis commonly drawn, be- 
caufe thus 'tis always in both Hemifpheres. 

A N D to determine the Places in thofe Maps, 
their Latitudes and Longitudes are to be taken out 
of Tables ; and where their Meridian cuts their 
Parallel, this is their Place. 

BY 
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B Y the like Method the whole Superficies of 
the Earth may be drawn in one Map, if we take 
not the Planes of a Meridian for the Map ; but 
another that (hall be parallel to it f and very near 
the Eye : and thus the whole Parallels, and the 
Meridian with it's oppofite, may be drawn. But 
yet the Appearance will differ much from the 
thing itfelf on the Earth •, and therefore is not pra- 
&ifed by Artificers, who rather draw two HemiC- 
pheres in one Map ; yet it will be ufeful for Stu- 
dents to exercife themfelves in fuch Things : and it 
will be beft to place the Eye in the firft Meridian 
at A 5 thus B D will be the firft ; and the Equator 
will not be A C, but a Line parallel to it, thro' a 
Point in E D, which is divided into as many De- 
grees as there are in the Arch cut off. 

A fecond Advantage is, that it aptly reprefents 
the Hemifohere between the two Poles. 

A third is, that it nearly fliows the Latitudes 
and Longitudes of each Place ; as they are on the 
Earth. 

THE Difadvantages are firft, that the Degrees 
of the Equator are divided unequally ; being 
larger the nearer to the firft Meridian, or it's op- 
pofite •, and therefore the Countries that are equal 
on the Earth will appear here unequal, as in the 
preceding Method ; but this defeft is in part re- 
medied if the Eye be fuppofed far from the Earth : 
and the fame way do the Places about the Poles 
feem larger than they fhould do. 2. The Situation 
of Places is not eafily found, nor the Diftance of 
two Places. 
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fbe third, f<mrtb % and fifth Method for right-lined 
Mips. 

THERE art to be fold universal Geographical 
Mips, that have all ftrait Lines, both for the Pa- 
rallels and Meridians j which is impoflible by the 
Law of Perfpc&ive : nor is it polfible that the Eye 
and tht Plane can be fo fituated that both the Pa* 
ralteb ami Meridians will appear as ftrak Lines. 
In the firlt Method the Meridians were ftrait Lines 
according to Perfpedtive ; and the Parallels are 
Circles: and ki the fifth Method following, the Cir- 
cles of Latitude will be ftrait Lines, ami the Me- 
ridians Ellipfes. In other Methods, by the Law 
of Perfpe&ive, both are curre Lines, excepting 
one wherein the Meridians are ftrak Lines ; but the 
Circles of Latitude arc Hyperbola's, that is when 
the Eye is placed in the Centre of the Earth, and 
ieeth the Hcmifphere on both Sides of the firft 
Meridian, and the Plane thro* which the Eye 
looks, is parallel to the firft Meridian ; thus the 
Meridians will be ftrait Lines, and the Circles of 
Latitude Hyperbola**. The Divifion of the Equa- 
tor and Meridians according to this Method being 
cafy, they that delight in a Variety of fuch things 
may draw fuch a Map, tho* the Hyperbola's will 
not be fo eafily drawn as the other Parts; therefore 
we fhall fay no more of it : they who would try k 
may confuk a Mafter. The right lined Maps then 
are not according to the Laws of Perfpe&ive, but 
rather againft them : and they are of two Sorts, 
fome have both the Degrees of Latitude and Lon- 
gitude equal, as they were of old j others now have 
the Degrees of the Equator equal (contrary to the 
I^aw of Perfpeftive) but not or the Meridians: for 
the Degrees on them become ftill bigger the nearer 
either Pole j fo that the eighth Degree is ten Times 

larger 
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larger than the firft at the Equator (and at thfe Pole 
they are infinite which cannot be exprefied in any 
Map) *, whereas the Law of Perfpe&irc admits only 
of a threefold encreafe there (d). 

THE right-lined Maps, according to the firft 
Way are very eafy* for having taken AB (Fig. 
41.) for the Length of the Map, 'tis divided int» 
one hundred and eighty Degrees, or equal Parts* 
for one Hemifphere * and thro* each Degree are 
drawn Meridians, ftrait and perpendicular ; and on 
thefe are taken Pans equal to thofe on the Equa- 
tor ; and thfo* each Degree of Latitude are drawn 
parallels to the Equator, 6r Circles of Latitude 1 
&nd thus may each Place be marked, as before, 
by it's Latitude and Longitude. 

THE fecond Method agre& with the firft in 
the equal Divifions of the Equator, thro* which 
perpendiculars are drawn, which will be Circles of 
Longitude; (F$. 42.) but for drawing Parallels tft 
the Equator, there is another Method : for the 
Meridians have the Degrees on them greater, near- 
er the Pole, And this happens becaufe other 
Maps do not (how the Pittance, nor pofition of 
two Places, both which may be had here : for be«r 
caufe the Meridians of each Degree are equtdiftant* 
6r parallel, therefore the Places are thereby remove 
ed from the firft Meridian, more than ttoey 6ught 
to be \ and the more the nearer the Pole, in pfo* 
portion as the whole Sine exceeds the Sine of thfe 
Complement of the Latitude of the Place \ for A$ 
Radius to the Sine-Complement of the Latitude of 

MTheLawtofPerfpeafre largely near the Pole, b ri dt 

do not indeed regard the In- contrary to the Laws 6f Per- 

creafes of thi MtMkm, in the fpe&ive ; whichifbrds not onfy 

kind of Maps, butobfefVt a dif T a trippfc, but any other Degree 

ferent Proportion* as the Makeif of Increafe, as appears from the, 

of thefe Mips allbW, But that Note immediateJ/ preceding. 
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the Place, So is a Degree on the Equator, or any 
Number of them, to the fame Number on the Pa- 
rallel ; and therefore they mull be lefs there than 
on the Equator, and the lefs the nearer the Pole : 
but in right-lined Maps they are drawn equal in 
all the Parallels. And as Degrees on the Circles 
of Latitude encreafe more than they fhould, thofe 
of the Meridians are made to encreafe as much; 
that the one may corred the other ; for as the quan- 
tity of one Degree in each Parallel is to a Degree 
on the Equator, fo is the Sine-Complement of the 
Latitude of that Parallel where the Degree begins 
to the whole Sine: and fo is a Degree of Latitude 
on the Equator to a Degree of Latitude through 
whofe beginning the Parallel pafieth. But more 
accurately thus : by taking the Sine-Complement 
of the Latitude which begins the Degree, and 
adding it to the Sine of the Complement of Lati- 
tude that ends the Degree ; and taking the one half 
of both for the firft Term in the Proportion. 

For Example. 

LET the quantity of the firft Degree of Lati- 
tude be to be determined, the Degree on the E- 
quator being ten Parts 5 by the firft Proportion it 
will be equal to that on the Equator, becaufe the 
Degree begins at the Equator ; but by the fecond 
Proportion I take the Sine-Complement of o De- 
grees (which is the Sine of 90) 1 00000, which I 
add to the Sine-Complement of 1 Degree, or the 
Sine of 89 Degrees, which is 99985, and they 
make 199985, whofe half is 99992; then As 
99992 is to 1 00000, So is 10 to :n>f§7o ♦, for the 
firft Degree which increafes fo little above 1 Degree 
on the Equator, that it cannot be marked on th& 
Map ; fo we may count them equal : but they in- 
crease fenfibly as they approach to the Poles. Lot 

the 
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the 60 Degree be to be marked by the firft Pro- 
portion, the Sine- Complement 0/59 is 51503; 
then As 51503 is to 1 00000, So is 10 to i9f to 
be taken from the lame Scale where the Degree 
is made ten Parts. By the fecond Proportion the 
Sine-Complement of 59 is 51503, and the Sine- 
Complement of 60 is 50000, their Sum 50751 ; 
then As 50751 is to 100000, So is 10 to 19!; 
which is but a little above the former, and not 
worth the Pains to obferve 5 and when the bignefe 
of the fecond Degree is found, 'tis thus to be ad- 
ded to the firft 5 and the quantity of the third De- 
gree is to be added to them. To make the Thing 
more eafy, we here add a Table of the Magnitude 
of each Degree \ the Degree on the Equator be- 
ing 100. 
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THE Degree? of Latitude being thus marked 
on the Meridian, draw Parallels thro* the end of 
each Degree -, aqd each Place is to be marked 
where itV Circle qf Latitude and Longitude inter- 
feft each other. 

|UT the Countries near the Pole are ftretched 
too mych northwards \ and therefore the Places 
between the Pole ^nd the polar Circles ufcd to be 
fet down in two Maps, by the firft Method and 
joined to the univerfal Map. 

THE Ufe of fuch Maps & (1.) to fiijd the 
Latitude and Longimc|e of Places, as before. (2.) 
Having, in Fig. 42, the Place R, from which I 
fail, and the Place S, to which •, to find the Point 
I rauft fteer my Courfe to •, I draw a Parallel thro* 
R, which, with R S, fhows the Angle or Point I 
muft fteer toj Seamen ufe another way. (3.) The 
Diftance between two Places may be found, if I 
take their Diftance with the Cqmpafies, and .fet 
it on the Meridian, fo as the Feet of the Compafles 
may be equally diftant from the Parallel in the 

middle 
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middle between thefe two Places : but this is not 
very accurate. 

Zbeftxtb andfwentb Methods. 

PTOLEMY in the latter Part of the laft 
Chapter of his firft Book of Geography, propofea 
another Method, and (hows how to reprefent 
thereby the then known Part of the Earth. In 
this Method both the Equator and Circles of 
Latitude are alfo Arches of Circles j and the Me* 
ridians, Arches of an Ellipfis. The Eye is fuppo- 
fed to be above the Meridian,/ 1 which is in the 
middle of the Earth inhabited, and in the middle 
between the grcateft and leaft Latitude known t 
but becaufe of the trouble of drawing an Ellipfis, 
and becaufe it feems to be defigned by Pttlimy » 
reprefent the Part of the Earth inhabited, 'tis not 
ufed by Artificers. And the Method of reprefentr 
ing the Circles of Latitude by ftrait Lines, but the 
Meridians as halves of EUipfes, is fpmethwg Jike 
this ; which Projection is made by fijppoflag ftmjjt 
Lines to fall perpendicularly from every Point of 
one Hemifphere, on the Plane of the firft Meri- 
dian Circle ; and the Eye at an infinite DHUnce : 
as thofe (killed in Dialling fay, that all the Rays 
from the Sun, or any Part of k, come fo near Par 
ralkls as to be accounted fuch, and caufe the fasm 
Shadow as if they were parallel ; whkh is not very 
difficult to conceive. 

IF therefore you would reprefent an Hemif- 
phere of the Earth after this unanner, chufe a 
Point on the Plane as E, (Fig. 43.) and from tjiat, 
as a Center, defcribe a Periphery A B C D, the 
Quadrants being AB, BC, CD 9 DA, dividt^uh 
into ninety Degrees, beginning from AC to B 
and D, and BAD will be die firft Meridiw, 
BCD it's oppofite, and die middle one BD w#l 

be 
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be ninety Degrees from the firft BAD. Then 
draw AC, which will be half of the Equator, and 
draw Parallels thro' every Degree of the Quadrants, 
in which you will have the Tropics at twenty three 
Degrees thirty Minutes, and the poTar Circles at 
fixty fix Degrees thirty Minutes. The Parts into 
which EB, ED are divided, are Degrees of the 
Meridian BD, which are to be marked i, 2, 3, 
fcfr. and~the fame Parts muft be taken in the Qua- 
drant of the Equator RA, and the other EC, and 
marked 1, 2, 3, to 180, beginning at the firft 
Meridian BAD. And thus the Parts in E A, EC 
will have the Parts into which the Equator is di- 
vided, and are Degrees of Longitude, thro* which, 
and the Poles, Meridians are to be drawn as half 
Ellipfes ; ami becaufe BD is the longeft Diameter, 
and the fhorteft is different in each Ellipfis, and 
will be between E and the Degree of Longitude ; 
it will be eafy to draw them with an Inftrument 
now common, having their longeft and fhorteft 
Diameter. The feveral Points in the Ellipfis may 
be found, which may be joined by a good Hand ; 
but 'tis better to draw them with a thin Piece of 
Whalebone or Steel. 

H A V I N G thus drawn the Circles of Latitude, 
and the Meridians, all Places may be laid down 
according to the Points in which their Circles of 
Latitude and their Meridians interfeft. Jn which 
Map the Ecliptic will be either a ftrait Line, or a 
curve (as was fhown in the Maps by the fecond 
Method) and may be eafily drawn. 

THESE kind of Maps are as good as the 
former ; and have this Advantage, that they re- 
prefent plainly the decreafing of the Circles of La- 
titude towards the Poles. 

IF the Divifion HGandHK (Fig. 44.) be 
not thro* the Lines drawn, on Account of the 
great Diftance of the EyeD, it will be eafy by 

Calculation 



C h A p. 3 1 . of Umverjal Geography, j$$ 
Calculation to find the Parts for every Degree 
thus : 

A S the Diftance of the Eye* taken from the 
Center of the Earth, with the Sine of the Complex 
ment of the Arch of the Equator to be repre - 
fented, is to the Sine of the fame Arch ; So is ths 
Diftance of the Eye from the Map, to the Part 
of the Line H G or A K, which will reprefent 
fo much of the Equator* 

For Example. Let us fuppofc the Eye D to be 
removed from the Center of the Earth two hun- 
dred of it's Semidiameters, and the Map H K one 
hundred. Then DE will be 200, and DH 100 
of fuch Parts as E B or E A is 1. Let us firft find 
the Longitude of G H K, which is to reprefent a 
Semicircle of the Equator at this Diftance of the 
Eye and Map, it will be then, 

As DE is to DH, So is E A to HG, or th© 
Semidiameter of the Earth ; or as 200 : 100 : : 1 
to i ; which fhows, that G H qv G K is to be half 
of the Length of the Semidiameter of the Earth: 
which indeed is too great, and can be reprefented 
on no Plane. 

THEREFORE, for the Earth we conceive 
a fmall Sphere, whofe Diameter is two Feet ; then 
HG or HK will be one Foot, on the former 
Suppofition. 

YET if you would know how much the Eye 
muft be removed from the Earth, that the Semi* 
diameter of the Equator E A may make the Pro- 
jection H G of a given Length, as one Foot (the 
Semidiameter of the Earth being 195 98 300 J it 
may be found by this Proportion ; fuppofing the 
Diftance of the Map from the Eye H D to be 
100000. As H G is to D H, So is & A to D F, /. <f. 
1 : 100000 : ; 19598300 : 1959830000000, of 
which 18000 make a Dutch Mile \ which is a great 
Diftance, 

VOL. II, Ct BUT 
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BUT in Pra&ice wc do not take the Earth 
itfelf, but it's Type, or a little Sphere, from which 
we need not fuppofe the Eye to be fo far ; which 
will make no Error in the Proje&ion. 

The eighth Method ; in which any Place may be modi 
the Center of the Map. 

I F vou would have a Map in which the Situa- 
tion of all places with refpeft to fome one place, 
or any other, as alfo their Diftances to be feen and 
found 5 there is a Method by which the Superficies 
of the Earth is fo reprefcnted that any place may 
be made the Center of the Map, and other places 
lie about it, which Maps pleafe thofe that er- 
roneoufly think their Country is in the middle 
of the Earth, as the Cbinefe do, and the Jews did 
of old. 

T O defcribe fuch a Map : Let us choofe to 
have Amfterdam in the Center ; it's Latitude being 
fifty two, and the Eye placed in the Point oppo- 
fite to the Zenith, that is the Nadir. The Map 
will be the Plane of the Horizon, or fome Parallel 
to it, if you would reprefent more than an He- 
xnifphere > which may be better done in this Map. 

LET then E (Fig. 45.) be taken on the Plane 
for Amfterdam, and having drawn the Periphery 
for the Horizon, divide it into four Quadrants, 
and each of thofe into ninety Degrees, BD being 
the Meridian of the place, B the North Point* 
and D the South. The Diameter A C, die Eaft 
and Weft Line, is the Prime vertical, A the Weft, 
and C the Eaft, which is ninety Degrees from the 
place. And all the vertical Circles are reprefented 
by ftrait Lines from the Center E to each Point 
on the Horizon; but 'tis better to omit fome of 
them } you may put a Pin in the Center, and turn 
2 a Ruler 
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a Ruler on it which will ferve to draw the Ver- 
ticals. 

THEN divide B D into one hundred and eigh- 
ty Degrees, as before ; drawing from A to each 
Degree in the Semicircle BCD} the Point in 
EB, which is fifty two Degrees on the Arc BC t 
is the North Pole j which mark with the Letter 
P, and the Point E D which reprefents fifty two 
Degrees (counting from CtoD) will be the Point 
where the Equator interfefts the Meridian of Am- 
fierdam^ mark it with Q^ and count from it to 
P the Degrees 1, 2, 3, &V. 

AND likewife from Qto D, and from B to P, 
count 38, 39, 40, &V. 1 hen taking a Point of 
equal Degrees from P, as 99 and 99, or 88 and 
88, fcfr. making that Interval a Diameter, drawr 
the Circle which will be a Circle of Latitude for 
each Degree ; and the Tropics and polar Circles 
with the Equator. 

FOR the Meridians ; firft draw a Circle thro* 
A, P, C, which will be a Meridian ninety Degrees 
from that of Amfterdam ; the Center of it is M f 
in BD, drawn to the Point N, the South Pole 5 
P N being a Diameter, draw thro* M, F H pa- 
rallel to AC, extending it to K and L. And 
divide the Circle P H N F into three hundred and 
fixty Degrees, and by the help of a Ruler, applied 
to P, and each Degree, divide the Line KFHL, 
which will give fo many Points ; thro* which and 
the two Poles the Meridians are to be drawn. 
The Centers of thefe Arches are alfo in the Line 
K L, and are found as by the former Divifion of 
it ; but the Meridians between A and E have their 
Centers between M and L. 

H A VI N G thus defcribed Circles of Latitude 
and the Meridians, 'tis eafy to mark down the places 
cm the Earth, whofe Situation from Amfterdam k 
*eadily feen. And the fame Divifion of EB, fliould 

Q^z be 
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be on the Ruler, which being laid on E f the. 
place Ihows their Diftance in Degrees, and in 
what Point they lie. How this Map may be made 
by the Globe, we (hall (how in the fourth Method 
of making particular Maps. 

The firjl Method of making particular Geographical 
Maps. 

WE have faid enough to the Defcription of 
univerfal Geograghical Maps ; we fhall next Ihow 
how particular Maps are to be made. Maps are 
made of the great Places, as Europe, AJia 9 Africa, 
America, or fmall Places : if the former, the fore- 
going Method for general Maps may be ufed •, 
tho* different Methods are to be employed for dif- 
ferent places. Africa and America having the E- 
quator palling thro* them, are not eafily drawn 
by the firft Method, but properly by the fecond \ 
the Eye being placed in the Plane of the Equator, 
above the Meridian in the middle between their 
Eaft and Weft Bounds. And therefore the Equa- 
tor is a ftrait Line, and the Parallels, and the Me- 
redians will be Arches of Circles ; but the firft and 
fixth Method are beft to draw Afia and Europe: 
and the firft Method is beft as we faid to draw the 
Frigid Zones at the Poles. 

FIRST of all a ftrait Line is to be drawn for 
the Meridian of the Place over which the Eye is 
fuppofed to be •, and to be divided into Degrees, 
according to the Method before explained ; which 
will be degrees of Latitude : and they are to be 
marked 1, 2, 3, GV. Then from the Tables the 
moft foutherly and northerly places of the Country 
are to be limited by two Parallels of Latitude ; 
and thefe are to be cut by perpendicular Meri- 
dians thro* which Parallels of Latitude pafs, alfo 
2 at 



C h A P. 3 2. ofUniverfal Geography. jiff 

at right Angles ; and fo each place is marked by 
it's Latitude and Longitude. 

The fecond Method of drawing particular Maps. 

BUT Artificers ufe another Method in draw- 
ing fmall, or not very large Maps. Firft there is 
a Line drawn a-crofs the Page, and at the lower 
end, for the Parallels of the place moft foutherly ; 
and on it are taken equal Parts, according to the 
Degree of Longitude the Country extends to ; 
then a Line is raifed perpendicular on it's middle, 
divided into as many Parts as the Degrees of La- 
titude from the North to the South Part : the big- 
nefs of thofe Parts is known from the Proportion 
of the Degree in that Parallel they are in hath to 
the Degree on the Equator. And another Line, 
parallel to that at the bottom, is drawn at the 
top, divided into as many equal Parts, as the 
lower Line ; and Perpendiculars are drawn from 
the Divifions below, to thofe above, fuppofiiig 
the Latitude of that above ; and that below, not 
much different, or not much diftant from the E- 
quator. 

BUT if the Diftance from N the Equator be 
great, or the two Latitudes much different, the 
Parts above and below muft not be equal. But they 
muft be in proportion, as a Degree in the Parallel 
above, is to one in the Parallel below ; which Pro- 
portion may be known by the Table laid down 
in Chap. iv. And thus having the Meridians and 
Parallels, you may fet down each place, as before. 

The third Method of defcribing particular Map. 

IN reprefenting Provinces of fmall Bounds, we 

ufe another Method for the moft Part, which 

O 3 was 
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was explained before j for fhewingthe Situation of 
places, and their Diftance more accurately. 

THE Method is this: There muft be found 
by mathematical Inftruments, the Angle of the 
Pofition of one place from another ; which is to 
be transferred to Paper. For Example ; Let there 
be five places of a Country to be laid down, ac- 
cording to their Situation and Diftance, which we 
call A, B, C, D, E. (Fig. 46.) And let us choofe 
one, as A, from which the reft, or moft of 
them, may be feen ; and withanlnftnimentobfervc 
how they lie from you, or from the Meridian in 
which you are. Then taking, on the Paper, a 
Point as A, defcribe a Circle on it (which yet 
may be omitted if you have a Protrador) and 
take one Diameter of the Circle for the Meridian 
of A, as H A K ; the other perpendicular to it, as 
H A K, will fhow the Eaft and Weft Point ; F be- 
ing the North, and G the South. Suppofe then 
that A looked from B thirty Degrees between 
South and Eaft •, count fo many Degrees on GH, 
and draw a Line thro* the thirtieth Degree : this 
ihows how B lies from A ; and thus the Points the 
places D and E lie in are to be fet down. Then 
going to one of the other places, whofe Diftance 
is known from A, with an Inftrument obferve 
the other three places C, D, E. This being done ; 
Let there be drawn on the Paper a Scale of Miles, 
great or fmall, as you would have your Map ; and 
on the Line between B and A, fet down their Di- 
ftance known ; which will give the place B ; and 
thro* B draw another Meridian, parallel to the for- 
mer ; and making a Circle about B, as about A, 
draw from it Lines fhowing the Points that C, D, 
$nd E lie in ; and where thefe Lines cut the Lines 
from A, will be the Places of C, D, E. And the 
feme is to be done, if there had been more 
places, 

fbs 
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The fourth Method; by the Globe. 

W E may, with the help of the terreftrial Globe, 
reprefent Places remote from one another, and 
know their Situations and Diftances : yea the whole 
Superficies of the Earth may be thus laid down 9 
fo that the given place, or any place be in the mid- 
dle of the Map, as in the fixth general Method ; ib 
that this Method may be brought in among thofe 
for general Maps : but 'tis better not to extend this 
Map beyond an Hemifphere. For Example ; Let 
it be propofed to fet down all the Places about Am* 
fterdatn, in their due Situation and Diftance. Firft 
choofe a Point in the Middle, as A, (Fig. 46.) and 
defcribe a Circle about it 5 and let F G be the Me- 
ridian Line, and HK the Eaft and Weft; divide 
each Quadrant into ninety Degrees. 

THEN, on the Globe, bring Amfterdam to th6 
Meridian, and elevate the Pole for it's Latitude, 
fix the Quadrant of Altitude at the Zenith, and 
bring it about to every Place you would have 
fet down 5 as to the Bounds of Spain, France, fcf c. 
and obferve in eath the Angle made by the Me- 
ridian, and the Quadrant, i. e. the Angle of Pofi- 
ti6n> with the Meridian of Amfterdam •, and alfb 
the Degrees on the Quadrant between Amfterdam 
aid each place ; thendraw on your Paper Lines 
from A, according as their bearing is between the 
four Cardinal places (we fliall fhow afterwards how 
the Trouble of drawing Lines may be fpared) ; 
on thefe Lines are to be fet down their Diftances 
by the Quadrant from a Scale* large or fmall* 
as you would have your Map ; and you will thus 
have the feveral places. 

BUT if the Map is to be large, and the Places 
at a great Diftance, the Line may be divided by 
the Laws of Pcrfpedtive •, by fuppofing the Eye at 

Q^4 the 
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the Antipodes of Amfter&am ; and for the Map, we 
take the Plane of the Horizon for repreprefenting 
an Hemifphere-, but if a greater or leffer Part 
of it, then we take a Plane for the Map, that 
Jhall be parallel to that of the Horizon, which is 
to be diftant from it the farther, as what we would 
lay down is above an Hemifphere. Draw then in 
another Paper a Circle, whofe Center is M, and 
N|0 a Diameter, and P (^another, perpendicular ; 
divide N Q^into ninety Degrees, and take below . 
QJDegrees in proportion to the excefs of what 
you would reprefent above an Hemifphere, and 
thro* R draw a Line to M O parallel to QM, 
and from O draw Lines to each Degree of the 
Quadrant NQ^or NQJ*, if a greater Portion 
than N Qj which will divide M Qor S R, into 
Parts which will be Degrees: then choofe a Line 
of fuch a Length as we would have to reprefent 
the furtheft Diftance from Arnfterdam % which will 
be^about half the Breadth of the Map ; that Line 
is to be divided as MQ^or SR, and mark the 
Parts i, 2, 3, 4, &V, from that, as a Scale, take 
jche feveral Diftances, and fet them on the Lines 
that go to the places •, and you have the Map fi- 
jiifhed, But the Lines need not be drawn to the 
places ; if you have a Scale, or Ruler, divided 
as M Q^or S R •, apply one end to A, and the 
Scale on the Ruler being brought to Points Ulat 
(how the bearing of the places, you may fet off 
liieir Diftance, counting from A, on the Ruler. 

The fifth Method \ for Sea-Charts. 

S E ArCharts are ftrait lined, and have the Me- 
ridians all parallel ; otherwife than was fhown in 
the laft Part of the fecond Method. 

THEYare two-fold ; the Degrees on the Me- 
ridians being either equal ox not ; they are made 

the 
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the fame way as in the fourth and fifth Method 
of general Maps, only they reprefent but little, and 
have . more Sea-Compafies on them for finding the 
JBearings. We (hall (how their Ufe hereafter, for 
failing. The Degrees on the Meridians are nearly 
equal when a fmall Part only is exhibited •, as 
the Mediterranean: and if the Latitude be great, 
or the North and South Parts of the Country 
far diftant then they are made unequal. 
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CHAP, xxxin. 

Of the Dijiance of Places. 

PROPOSITION I. 

Having two Points, or Places, on the Globe, to draw 
from the one to the other an Arc, winch Jhall be the 
Part of a great Circle on that Globe. 

CONCEIVE a right Line drawn from the 
one Point to the other •, and from both, two 
Lines to the Center •, thefe three make a Triangle * 
which if extended, will cut the Superficies of the 
Globe, and the Seftion will be the Periphery of a 
great Circle ; and the Arch between the two Places 
will be what is wanted. Or take with your Com- 
pafles a Quadrant of a great Circle, and fixing one 
Foot at each Place, defcribe two Arches cutting 
one another ; where they interfeft will be the Cen- 
ter of a great Circle, that will pals thro* the two 
Points given. 

PROPOSITION II. 

Tbejborteft Dijiance between two Places on the Super- 
ficies of the Earth, is only one tine, (excepting the 
Places of the Antipodes) which is the Arch of a great 
Circle, intercepted between the two Places. 

THE 
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THE fhorteft Diftancc between two Places, is 
a ftrait Line from the one Point to the other; 
as appears by the Definition of Archimedes ; and 
is eafily deduced from other Definitions : and there- 
fore the fhorteft Diftance between two Places on 
the Surface of the Earth, is a ftrait Line con- 
ceived to be drawn from the one Place to the other 5 
but the Superficies of the Earth, being a convex 
Curve, hence it is that the ftrait Line, which is 
truly the fhorteft Diftance of the two Places, falls 
within the Cavity of that Superficies ; but we con- 
fider only thofe Diftances which are on the Super r 
ficies ; and therefore we added in fhe Propofition 
on the Superficies of the Earth. Among the feve- 
ral Ways, the fhorteft of all is the Arch of a great 
Circle interpofed between two Points, drawn a$ 
we fhewed in the preceding Propofition ; and that 
this intercepted Arch is the fhorteft of all, appears 
from this geometrical Theorem. If the Arches of 
two unequal Peripheries be taken, wbofe Chords or 
Subtenfes are the fame, the Arch of the greater Peru 
pbery, will be lefs than that of the leffer : for all cir- 
cular curve Lines, paffing through two Points, are 
parts of fmaller Circles, excepting that Arch which 
is part of a greater Circle •, and that this Arch is 
lefs than other Curves not circular, (as folid Lines, 
or the Helix) of which infinite Number may be 
fuppofcd drawn on the Superficies of the Earth, is 
fliown by others : which Theorem belongs not to 
Geography, but Geometry 5 which alfo fhows, that 
only one Arch of a great Circle can be drawn from 
one Place to another. 
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PROPOSITION III. 

The Diftance of Places change not. 

THE way of travelling from one Place to ano- 
ther may indeed change, but the fhorteft Diftance 
is always the fame ; except the Surface of the Earth 
fhould break afunder : but by. Places here, we un- 
derftand immoveable Points. If indeed the Supers 
ficies between two Places rifes higher, the Diftance 
is greater ; if it fell lower, 'tis fhorter. 

PROPOSITION IV. 

No Place is dift ant from another , more than two thou- 
fand feven hundred German Miles \ of which fifteen 
make a Degree. 

FOR the Earth's Superficies being fpherical, 
there cannot come in between two Points, an Arch 
greater than an hundred and eighty Degrees, which 
is a Semicircle. But an hundred and eighty makes 
two thoufand feven hundred German Miles; one 
Degree being fifteen. 

PROPOSITION V. 

The Diftance of the Antipodes y is two thoufand feven 
hundred German Miles > or an hundred and eighty 
Degrees. 

1. THE fhorteft Diftance from the Antipodes 
is not one Line, but an infinite Number all equal ; 
tho* properly fpeaking, they cannot be called the 
fhorteft Diftances, but fuch as there is no fhorter. 

2. THE circular Diftances between the Anti- 
podes, are all Parts of greater Circles, and not of 

lefler, 
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leffer, (as thofe between Places which are not dia- 
metrically oppofite) and they are infinite. 

3. A great Circle palling thro* two Places pafles 
alio thro* the Antipodes of thofe two Places. 

4. THE Diftances of a Place from two Places 
that are Antipodes to thofe two Places, make 
one hundred and eighty Degrees ; and the Dift^fice 
from the one being known, the Diftance from the 
other is alfo known. 

5. THESE five Propofitions are fo plain, that 
any one who confiders them, will underftand them* 

PROPOSITION VI. 

A Place on the Surface of the Globe being given, to find 
all thofe Places that have the fame Diftance from it ; 
but the Diftance muft not be more than two thou/and 
feven hundred German Miles, 

ELEVATE the Globe for the Latitude of 
the Place, bring it to the Meridian, fix the 
Quadrant of Altitude at the Zenith, count on 
it the Degrees of Diftance, and mark with Chalk 
where they end ; then turn the Index round, and 
the Chalk will go over all thofe Places that are at 
the given Diftance : or take with your Compafies 
the Degrees of Diftance from the Equator, and 
fixing one Foot at the given Place, turn the 
other about, over all the fame Places fought ; and 
if the Diftance be greater than ninety Degrees, 
take it's Supplement, to one hundred and eighty, 
and fixing one Foot at the Antipodes of the Place, 
revolve the other. And if you would ufe the Qua- 
drant, bring the Antipodes to the Zenith ; and fix- 
ing the Quadrant there, turn it round : and where 
the Supplement of the Diftance ends, you will liavc 
the Places fought under it in a Circle. 

PRO- 
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PROPOSITION VII. 

Whence it is that the Diftance in Jourmes is greater 
than the Jhorteft, or geographical, Diftance. 

i. FROM Woods that lie between, and are 
impaffable. 2. High Mountains, and deep Val- 
lies. 3. Bogs, Lakes, and in general the Waters 
we meet with in travelling by Land. 4. In Sea 
Voyages there are Lands that run out into die Sea, 
and Iflands that hinder a ftrait Paflage. 5. A 
peculiar flowing of the Seas. 6. The Winds. 

BUT fome may aflc, are there not Land Jour- 
nies fhorter than Geographical, or the fhorteft, 
Diftance. To .which I anfwer, tho* the Earth's 
Figure is fpherical, fo far as can be difcerned s 
yet in the firft Book we fhowed it was not Geo- 
metrically fo altogether ; but raifed and deprefled 
unequally in feveral Places : and if there be two 
Places that are diftant from the Earth's Center, 
eight hundred and fixty Miles, and the Space be- 
tween them deprefled, then the Land- Journey, 
ceteris paribus, will be fhorter than the Geogra* 
phical Diftance; as the Chord is lefier than the 
Arch. 

PROPOSITION VIII. 

To find the Diftance of two Places on the Globe, or 
on the Maps made for particular Places. 

BRING one of the Places to the Zenith, and 
fix the Quadrant there, and turn it 'till it come to 
the other ; then count the Degrees between them, 
and turn them to Miles, or take their Diftance 
with the Compafles, and fee how many Degrees it 
makes on the Equator * but if the Diftance be 

greater 
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greater than ninety Degrees, you muft, as in Prop. 
vi, take the Supplement to one hundred and eigh- 
ty, or it's Diftancc from the Antipodes, by bring- 
ing their Place to the Zenith, and applying the 
Quadrant there; and that Diftancc in Degrees, 
talcen from one hundred and eighty, gives the 
other Diftance above ninety Degrees. 

THIS Diftance is not exa&ly found in univerfal 
Maps, but in particular Maps there ufes to be a 
Scale of Miles added -, and taking the Diftancc 
with the Compaffes, and applying it to that Scale 
you have the Miles, or Leagues, contained in it. 

BUT this Method will not hold if it be a 
Map of a large Place 5 for no Map can be made 
that will fhow truly all Diftances : tho* a Map 
may be made to fhow the Diftance of one Place, 
from all other Places, as we faw in the Conftru- 
dionofMaps. 

PROPOSITION IX. 

Having the Latitude and Longitude of two Places to 
find their Diftance. 

THE Solution of this by the Globe is eafy, 
or by an univerfal Planifphere •, but difficult, tho* 
accurate, by fpherical Trigonometry, 

O N the Globe thus : Take any Meridian at 
pleafure; 'tis better to take the Meridian of one 
of the Places if it be. drawn ; or, which is more 
commodious, take the firft Meridian, and count 
from it on the Equator the Difference of the Lon- 
gitude of the two Places; and where that Number 
ends, muft be brought under the brafs Meridian, 
and the Latitude of both Places marked on their 
Meridians *, and taking the Diftance of the two 
Marks, with the Compaffes, apply it to the Equa- 
tor 5 and you have the Diftance ia Degrees: if it be 

more 
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more than ninety, you muft take a Thread well 
ftretched, and apply it* 

BECAUSE a Planifphere is fitter for ufe, 
efpecially to Sailors, that have frequent occafion 
for this Problem, and love to ufe that Inftrument, 
we fhall here explain the Method. 

THERE are two Cafes in the Problem * 
either firft, the Places have the lame Longitude ; 
or have one hundred and eighty Degrees of Dif- 
ference in Longitude ; and then you need only 
turn the Difference of Latitude, or the Degrees 
of Diftance on the Meridian to Miles: and if the 
One Latitude be North, the other South, you muft 
add their Latitude ; which is eafily done by taking 
the Degrees between the two Places* 

BUT if the Places are in different Meridians, 
and out of the Equator you muft do other wife. 

AND it will firft be u|eful to fhow the Cafes 
in which the Solution varies: and that will make it 
very eafy ; as will appear by Examples, in which 
Students fhould exercife themfelves. 

1. IF the Places have the fame Longitude, and 
have Latitudes of the fame Kind ; then the Diffe- 
rence of Latitudes in Degrees may be turned to 
any other Meafure. 

2. IF they have the fame Longitude, and their 
Latitudes of different Kinds, the one North, the 
other South 5 then add the Latitudes, and you have 
the Diftance in Degrees. 

3. IF the Difference of Longitudes be one hun- 
dred and eighty Degrees, and they have different 
Latitudes, take the Difference of Latitude, and 
fubftradt it from one hundred and eighty Degrees j 
wliat remains will be the Diftance in Degrees. 

4. IF the Difference of Longitude be one hun- 
dred and eighty Degrees, and they have the fame 
kind of Latitude •, add the Complement of their 
Latitude* and you have the Diftance in Degrees. 

5- IP 
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5. IF both Places are in the Equator, then 
the Difference of Longitude in Degrees is the 
Diftance. 

6. IF both Places have the fame Latitude, and 
not more than twenty Degrees, and the Diffe- 
rence of Longitude be Imall, enter with that Lati- 
tude the Table for the Parallels bignefs, in Chap, iv, 
and take out the Quantity of one Degree in that 
Parallel ; then take the Difference of Longitude, 
and multiply it by the Miles in one Degree* 

7. IF both Latitude and Longitude differ, or 
if the Latitudes be the fame, but above twenty 
Degrees ; and the Difference of Longitude great ; 
which often occurs •, we muft not follow the for- 
mer fhort Methods, but be at more Pains ; and 
for this chiefly is the Problem propofed. 

; W E have given a Solution by the Globe ; and 
by the Planifphere it may be done thus : Bring the 
Rule of the Planifphere to the Latitude of the 
Place; then count the Difference of Longitudes in 
the Meridians, beginning at the other Part ; and 
where the Meridian, that terminates that Number, 
cuts the Parallel of the other Latitude, place 
there the end of the Index ; then apply the Rule 
to the Equator 5 and the Number of the Parallels 
between the Pole, and the Index, is the Diftance 
fought, in Degrees. 

THERE is another Method, invented by 
Maurolicus, which fhows the Diftance in a pleafant 
Manner, by drawing a Line in a Circle * from 
which Method, that of folving it by Calculation 
proceeds. 

ON the Center E (Fig. 48.) defcribe a Circle, 
B E being one Semidiameter ; and let the Arc B A 
be taken equal to the Difference of Longitude 
(if it be greater than one hundred and eighty, take 
it's Complement to three hundred and fixty) and 
draw AE; then take AF towards B, equal to 

VOL. II. R . the 
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the Latitude of the Place A, and from B the 
Arc B G, equal to the Latitude of B ; and let 
GI, be made perpendicular to BE and FH, from 
F to AE, draw IH, and on I and H raUe per- 
pendiculars I, L, equal to I G, and HK equal to 
HF (the fame way if the Latitude be of the lame 
kind, if not then I L is to be drawn on the one 
Side of I H and HK on the other) then LK will 
be the Chord of the Diftance fought ; and with 
the opening of the Compaffes KL, takeBX, and 
you have the Diftance in Degrees. 

THIS Method is taken from the Solution of 
jpherical Triangles ; but the doing of it by draw- 
ing Lines doth not give the Diftance exadt enough 3 
tho* 'tis eafy and pleafant ; and no other Method 
by fpherical Trigonometry can give it exa&ly. 
You have the Complements of the two Latitudes, 
and the Angle contained, which is the Difference 
of Longitude, to find the oppofite Side, which is 
the Diftance fought; for which there are feveral 
Methods, but the moft common, and what hath 
„ no regard to the variety of Cafes here, is this : 
1. IF the Latitudes are of one kind, then let 
it be, As the Square of the Radius is to the Red- 
angle of the Sines of the Complement of the La- 
titudes, So is the verfed Sine of Difference of Lon- 
gitudes (if greater than one hundred and eighty, 
take their Complement to three hundred and fixty) 
to a certain fourth Number ; then take the Diffe- 
rence of the Latitudes, and the Sine of it's Com- 
plement*, then the fourth Number, found before, 
compared with this Sine ; and if they be equal, 
then the Diftance is ninety Degrees ; if lefs, fub- 
ftraft it, and the Remainder will be the Sine of 
an Arc, whofe Complement is the Diftance of the 
Places ; but if greater than the faid Sine, fubfteaQ:, 
die one from the other, and the Remainder will 
be the Sine of an Arc, which being added to 
2 ninety 
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ninety Degrees, gives the Diftance fought in De* 
grees. 

2. IF the Latitudes be of different kinds, then 
take the Place of one of the Antipodes for the other 
Place, and find their Diftances by the former Me* 
thod ; for the Latitude thereof will be the fame, a$ 
the other ; and there will arife a fpherical Triangle, 
and two Sides given ; and the Angle included will 
be the Complement of the Difference of Longi- 
tude to one hundred and eighty Degrees: and 
having found the Diftance between the one Place, 
and the Antipodes of the other % you have the 
Diftance of the Places themfelves for it's Com- 
plement of the former to one hundred and eighty, 
as was faid in the preceding Propofition. 

IN Places that are nearer the Equator than 
nineteen Degrees, we may ufe another eafy Me- 
thod i which tho* not demonstrative, yet will give 
the Diftance pretty nearly. We take the Square of 
the Difference of Longitude, and the Square of the 
Difference of Latitude j and their Sum is the Square 
of the Diftance nearly. 

O R better thus, which will ferve for great La- 
titudes -, find, by the Table before, the Miles in 
the Parallel of the greateft Latitude ; then As the 
Miles in a Degree on the Equator are to the Miles 
in a Degree in that Parallel ; $o is the Difference 
of Longitude in Miles to a fourth Number ; the 
Square of which added to the Square of the Diffe- 
rence of Latitude in Miles, gives the Square of the 
Diftance. 

THE Solution will be the eafier if we ufe the 
Logarithms, and refolve the oblique Triangle into 
two right-angled Triangles; for then there will 
be no need of Multiplication and Divifion. 

R a PRO* 
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PROPOSITION X. 

Having the Difference of Longitude* of two Places , and 
the Point on which one lies from the other, to find 
their Diftance. 

' T H I S is no other than having two Sides of a 
fpherical Triangle, and the Angle oppofite to one 
Side, to find the third Side ; or having the Com- 
plements of two Latitudes, and the Angle of Pofi- 
tion, or it's Complement, to one hundred and eighty, 
to find the third Side. 

THE Solution of the Problem by the Globe is 
thus : Suppofe the firft Meridian to be the Meri- 
dian of the Place, and mark the Latitude for that 
Place ; then elevate the Globe for the Latitude of 
the other Place, and fix the Quadrant to the Ze- 
nith, and turn it 'till it come to the Point given on 
the Horizon ; then turn the Globe 'till the Place 
whofe Latitude was marked come to the Quadrant ; 
then the Arc of the Quadrant between the Zenith 
and that Point is the Diftance fought : at the fame 
time you have the Difference of Longitude on the 
Equator, or the Arc between the firft, and the - 
brafs Meridian. 

HOW this is to be done by the Planifphere, 
and by Calculation, with, or without, the Loga- 
rithms, I leave to a Mafter; left I fhould fay a 
great deal that would be of little ufe to many. 

PROPOSITION XI. 

Having the Longitude of two Places, and the Lati- 
tude of one, and 'the Point in which the other Place 
lies in from it, to find the Diftance. 

W E have here again a fpherical Triangle whofe 
Sides are die Complements of the two Latitudes, 

an4 
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and the Diftance of the Places in which we have 
one Side, the Complement of the Latitude of the 
one, and two Angles ; the one is the Difference 
of Longitude ; and the other the Point made by 
the Meridian and the Diftance, to find the Diftance.' 
The Solution by the Globe and the Planifpher^ 
is eaiy, and by Logarithmical Calculation accu- 
rate enough •, and even by common Calculation : 
we fhall only ufe the way by the Globe for the 
Reafon before mentioned; though by the Plani- 
fphere 'tis eafier ; but that by the Glooe gives the 
Triangle itfelf. 

SUPPOSE the firft Meridian to ; be that of 
the place whofe Latitude is not, given ; count the 
Difference o'f Longitude on the Equator, !and mark 
the ending with Chalk, and bring it to the Meri- 
dian which will be the Meridian of the other place ; 
count on it the given Latitude ; and elevate the 
Pole for that Latitude-, the Globe being fixed, 
bring the Quadrant to the Zenith, and turn it 'till 
it come to the Point on the Horizon ; the Place 
where the Quadrant cuts the firft Meridian will be 
the one place, and the Arc between the Zenith ; 
and that Point is the Diftance fought. And at the 
fame time you will fee the Latitude of the other 
place. 

PROPOSITION XII. 

Having the Diftance of two Places in the fame Meri- 
dian, and the Points in which a third lies from the 
other two, to find the Diftance of the third from the 
other two. 

WE have here again a fpherical Triangle, in 
which the three Sides are the three Diftances of 
the Places, and one Side is given ; the. Diftance 
^f the two in the fame Meridian, and the two 
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adjacent Angles, and the other two Sides are 
wanted, 

OMITTING the Methods by Calculation, 
and by the Planifphere (tho f more accurate) we ftiall 
give that by the Globe ; which exhibits the thing 
to the Eye. 

TAKE the Diftance of the two places in the 
brafs Meridian ; then elevate the Pole for the La- 
titude of the one, and fix the Quadrant at the Ze- 
nith, and bring it to the Point the third place lies in, 
aiid draw a Line along it with Chalk j then fix the 
Quadrant at the other place brought to the Zenith, 
and turn it 'till it come to the Point the third 
place lies in from the fecond place *, and where 
it cuts the Arch by the Chalk, you have the third 
place, whofe Diftance from the other two is eafily 
Weafared, 




CHAP. 
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CHAP. XXXIV. 
Of the Senfible or Vifible Horizon. 

TH E Senfible Horizon is a Periphery on the 
Superficies of the Earth, which terminates 
the Sight all round, or which terminates that Part 
of the Superficies vifible to the Eye, whilft the 
Spectator turns himfelf round *, or from, which Rays 
can come to the Eye. It's Semidianleter is an Arc 
of a great Circle on the Earth, between the Foot of 
theSpe&ator and the Periphery, which is therefore 
perpendicular to that Periphery. 

PROPOSITION I. 

fbt Extenjion of the Senfible Horizon is various, ac- 
cording to the Height of the Eye ; or as the Semi- 
diameter of the Earth is fuppofed to be. 

Let M P N F {Fig. 49.) be a great Circle on the 
Earth, T the Center, T P the Semidiameter, P O 
the Altitude of the Eye, and O the Eye ; draw from 
O the Tangents ON, OM 5 and let us conceive 
the Ray N O to be carried round, and to defcribc 
a Periphery on the Earth ; which will be the Sen- 
fible Horizon, whofe Semidiameter is P N, P M, 
for N O, M O, are the laft Rays that can come to 
the Eye from the Earth ; which we here fuppofe 
perfe&ly round. 

AND 'tis plain if we take a greater orlefi Alti- 
tude PO> then PN will be a greater or leffer 
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Arc ; and if T P be more or fewer Miles, then 
PN will be fo alfo. 

THESE two feem to be the Caufes why the 
Antients differ fo much in their Opinions of the 
bignefs of this Horizon. Macrobius makes the Se- 
midiameter of it one hundred and eighty Furlongs, 
or twenty two Miles and a half" ; and Eratofthenes 
three hundred and fifty Furlongs, or forty four 
Miles ; Albertus Magnus a thoufand Furlongs, or 
one hundred and twenty five Miles ; Prodm two 
thoufand Furlongs, or two hundred and fifty 
Miles ; a great many make it five hundred Fur- 
longs, or fixty two Miles and a half: which Di- 
verfity proceeds alfo from the different Lengths of 
Furlongs, as appears from the following Propo- 
fition, ' 



PROPOSITION II. 

Having the Height of the Eye above the Ground, and 
the Semidiameter of the Earth ; to find the Semi- 
diameter of the Senftble Horizon, 

Let PO (Fig. 49.) be the Man's Stature, O 
the Eye, TP the Semidiameter, ON the Ray 
touching the Earth, which terminates that Horizon; 
therefore P N is it's Semidiameter, whofe Length 
is wanted : P O being fuppofed five Foot, is added 
to the Semidiameter T P , which makes T O 
1 9598300 Feet; and in the Triangle NTO we 
have T O and T N, and the Angle T N O ninety 
Degrees-, the Angle NTO is found thus, As 
T O is to T N, So is the whole Sine to the Sine of 
the Angle NOT; whofe Complement is the 
Angle NTO, or Arc NP, which may be turned 
tp Mite. 

COROL. 
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COROLLART. 

' FROM hence we may fee, that if TP or 
PO be taken of different Lengths, there will 
come out different Degrees in the Arc N P. . 

PROPOSITION III. 

Having the Height of the Eye on a Tower , or Moun- 
tain, to find bow far the Sight extends on the Sea. 

Let P O (Fig. 49.) be the Altitude of the Tower, 
and work as before ; for here the Height of a Man 
is not confiderable. 

PROPOSITION IV* 

The greateft Length that the Sight extends being given ; 
or the Semidiamer of the Senfible Horizon •, to find 
at what Height the Eye is placed. 

OR, which is the fame thing, having the 
greateft Diftance that the Top of a Mountain can 
be feen at, to find the Altitude of the Mountain. 

I N the Triangle N T O (Fig. 49.) there is given 
the Angle at N of ninety Degrees; and the Arc 
NP, which is the Meafure N T O, and the Semi- 
diameter N T, to find T O, from which take T P, 
and you have P O. 

WE may therefore, by fuppofing a certain 
Meafure of the Semidiameter of the Earth, find, 
from the Quantity affigned, by different Authors, 
to the vifible Horizon, what Height of the Eye 
each Audior affumed, 

PRO* 
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PROPOSITION V. 

Having the Height of the Eye, and the Height of a 
Shift Maft, or a Tower, or Mountain, to find 
thctr Diftance. 

Let PO (Eg. 49.) be the Height of the Eye on 
die Maft of a Ship, or Tower, &c. and F S the 
Maft of another Ship, then SO will be the firft 
Ray that comes to the Eye from the Top-Maft» 
die Diftance F P is wanted. Firft from the Tri- 
angle NTOj having NT, and TO, and the 
Angle TNO, find the Angle NTO, and the 
Triangle NTS; having NT,andTS; and the 
right Angle TNS 5 find the Angle NTS 5 thus 
you have the whole Angle OTS, of which the 
Arc PF is the Meafure. 

PROPOSITION VI. 

Having the Height of the Eye, and the Diftance at 
which the Ship or Tower is firft fcen, to find the 
Altitude of the Tower or Ship. 

I N the Triangle NOT, {Fig. 49.) having N T 
and T O, the Arc N P is found, which being taken 
from the known Arc PF (the Diftance being turn- 
ed to Minutes of a Degree) leaves the Arc F N, or 
the Angle NTS. And in the Triangle N T S you 
have N T, and the Angle N ninety Degrees ; you 
may find the Hypotenufe T S, from which take 
TF, and you have the Height of the Tower, 
Ship, fcfa 

PRO. 



C h A P. 3 4. of Unherfal Geography. 779 

PROPOSITION VII. 

The Refraftion ofUgbt in the Air increafes the ap- 
parent SemuHameter of the Senfible Horizon. 

F O R the Refra&ion differs in different places, 
the Air being thicker, the nearer the Earth 5 and 
therefore tho* the Ray come from a Point further 
than N, (Fig. 49.) as from F, it cannot come 
ftrait to the Eye, yet may be refradted fo as to 
come in the Line N O, which touches the Earth. 

I T may not be improper here to obferve, that 
our learned Author is, as it were, the Fountain 
from whence moft of our Geographical Writers 
have drawn very great Supplies ; fome have bor- 
rowed and acknowledged the Advantages •, others 
have ftolen from him, and, in a different Drefs and 
Dialeft, have recommended it to the World for 
their own. It is certain that to borrow from an 
Author, and to improve upon that Author, is 
not only juftifiable, but has been the chief if not 
the only means by which the prefent Age has 
brought their Acquirements in Philofophy, and 
Mathematics, to the pitch to which they are now 
arrived ; therefore to do juftice to Mr Gordon in 
his Grammar, and yet to improve Varenius fo as 
to make it the moft excellent of it's Kind, the 
Publifljer hath thought proper to add not only fome 
Theorems which in themfelves are natural and de- 
monftrable Truths, beyond the reach of Contra- 
diction, or even of Dilpute; butalfo fome of the 
moft ufeful of Gordon's Paradoxes^ with their So- 
lutions, without which the Paradoxes are but of 
little ufe except to amufe the Reader, and leave him 
as much in the Dark as they found him. The 
Theorems follow immediately, and the Paradoxes 
"with their Sulutiom next after them. 

GEO- 
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GEOGRAPHICAL THEOREMS. 

Tbeor. t. The Latitude of any place is always 
equal to the Elevation of the Pole in the fame 
place, and 2 contra. 

Tbeor. 2. The Elevation of the Equator in any 
place is always equal to the Complement of the 
Latitude in the fame Place ; and vice verfd. 

Tbeor. 3. Thofe places lying under the Equi- 
noctial Line have nothing of Latitude, it being 
there that the Calculation of Latitude begins. 

Tbeor, 4. Thofe places lying exaftly under the 
the two Poles have the greateft Latitude, it being 
there that Calculation of Latitude doth end. 

Tbeor. 5. Thofe places lying exaftly under the 
firft Meridian have nothing of Longitude, it be- 
ing there that the Calculation of Longitude begins. 

Tbeor. 6. Thofe Places lying immediately adja- 
cent to the weftern Side of the firft Meridian have 
the greateft Longitude, it being there that the Cal- 
culation of Longitude doth end. 

Tbeor. 7. All Places lying upon each Side of the 
Equator, have the greater or leffer Latitude, ac- 
cording to their Refpedtive diftance therefrom. 

Tbeor. 8. All places lying upon either Side of 
the Equator, and exaftly under the fame, have 
the greater or lefler Longitude according to their 
Refpe&ive diftance from the firft Meridian. 

Tpeor. 9. That particular Place of the Earth 
Jying exactly under the Inter feftion of the firft 
Meridian and Equinodtial Line, hath neither Lon- 
gitude nor Latitude. 

Tbeor. 10. No place of the Earth is diftant 
from another above 10800 Italian Miles allowing 
60 to one Degree in the Equator. 

Tbeor. 1 i f No place of the Earth is diftant from 

it's proper Antipodes, diametrically taken, above 
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7200 Italian Miles, ftill allowing 60 to one De- 
gree in the Equator. 

Tbeor. 12. The fenfible Horizon of every place 
doth as often change as we happen to change the 
place itfelf. 

fbeor. 13. The apparent Semidiameter of the 
fenfible Horizon in moft places doth frequently 
vary, according to the Refra&ion of the Sun- 
Beams. 

Tbeor. 14. All Countries upon the face of the 
whole Earth do equally enjoy the fight of the 
Sun in Refpett of time, and are equally depri- 
ved thereof. 

Tbeor. 15. In all places of the Globe of the 
Earth, fave exadlly under the Poles, the Days 
and Nights are of an equal Length, viz. 12 
Hours each, when the Sun cometh to the E- 
quinodtial Line. 

Tbeor. 16. In all places between the Equinoc- 
tial and the two Poles, the Days and Nights are 
never equal one to another, fave only thofe two 
times of the Year when the Sun entereth the 
Signs of Aries and Libra. 

Tbeor. 17. The nearer any place is to the Line, 
the leffer is the difference between the length of 
the Artificial Days and Nights in the faid place: 
and, on the contrary, the further removed the 
greater. 

Tbeor. 18. In all places lying under the fame 
Parallel of Latitude, the Days and Nights are of 
the fame Extent, and that at all times of the 
Year. 

Tbeor. 19. Three or more places being given 
on the Globe, that lie between the Equator and 
either of the Poles, and equidiftant from one ano- 
ther, the extent of the longefl: Day in thofe places 
doth not encreafe proportionably to the diftance 

of the places themlelves. 
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Wxor. 20. Three or more places being given 
on the Globe, that lie between the Equator and 
the Poles, in which the length of the longeft 
Day doth equally increafe, the Diftance between 
the Parallel of thofe places is not equal to one 
another. 

<Tbeor. 21. Three or more places being given 
on the Globe, whofe Diftance from the Equator 
to either Pole exceeds one another in Arithmetical 
Proportion ; the Length of the longeft Day in 
one doth not keep the fame Analogy to that in 
the other, according to the Proportion of their 
Diftance. 

*rbeor. 22. In all places of the horrid Zone the 
Morning and Evening Twilight is lean: : in the 
Frigid greateft 5 and in the temperate 'tis a Me- 
dium between the two. 

tfbeor. 23. To all places lying between the Tro- 
pics, the Sun is duly vertical twice a Year ; to 
thofe under the Tropics once ; but to them in the 
Temperate and Frigid never. 

Tbeor. 24. In all places of the two Frigid Zones, 
the Sun appeareth every Year without fetting for a 
certain number of Days, and difappeareth for the 
fame Space of Time. And the nearer unto or 
the farther from the Pole thefe places are, the 
longer or fhorter is his continued prefence in, 
or abfence from, the fame. 

*[beor. 25. In all places exadtly under the Arc- 
tic and Antarctic Circles, the Sun at his greateft 
Declination appeareth every Year, for one Day 
compleatly without fetting, and intirely difappeareth 
another, but daily rifeth and fetteth in thofe Parts 
at all other Times as elfewhere. 

Tbeor. 26 In all places between the Equator 
and North Pole, the longeft Day and fhorteft 
Night is always when the Sun hath the greateft 

northern 
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northern Declination, and the fhorteft Day and 
longeft Night when he hath the greateft Southern. 

tbeor. 27. In all Places between the Equator and 
South Pole, the longeft Day and the fhorteft Night 
is always when the Sun hath the greateft fouthern 
Declination; and the fhorteft Day and longeft 
Night, when the greateft Northern. 

tbeor. 28. In all places fituated under the Equi- 
noctial Line, the Meridian Shadow of a Style per- 
pendicularly ere&ed, doth caft itfelf towards the 
North for one half of the Year, and towards the 
South during the other. 

tbeor. 29. In all places lying under the Equi- 
noctial Line, there is no Meridian-Shadow on 
thofe Days of the Year that the Sun doth enter the 
Signs of Aries and Libra. 

tbeor. 30. The nearer that Places are unto, or 
the fartheft removed from, the Equator, the fhorter 
or longer accordingly is the Meridian-Shadow of 
a Style perpendicularly ere&ed in fuch Places. 

Tbeor. 31. The farther that Places are re- 
moved from the Equator, yet not furpafling 66 De- 
grees of Latitude, the greateft is the-Sun's Ampli- 
tude, or that Arc of the Horizon between the Points 
of due Eaft and Weft, and thofe on which the Sun 
rifeth and fetteth on the Days of the Summer and 
Winter Soljiice. 

tbeor. 32. In all places lying under the fame 
Semicircle of the Meridian, the Hours of both 
Day and Night are always the fame in one as in 
the other. 

tbeor. 33. In all places both of the North and 
Southern Hemifpheres, that lie under the oppofite 
Parallels of Latitude, the Seafons of the Year are 
not the fame in one, as in the other. 

tbeor. 34. In all places fituated in a parallel 
Sphere, the Circle of the Sun's Diurnal Motion 

runs 
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runs always parallel, or very near it, to the relpec 
tive Horizon of fuch places, 

Tbeor. 35. In all places fituated in a right Sphere, 
the Circle of the Sun's Diurnal Motion is ftill per- 
pendicular, or very near it, to the refpedive Hori- 
zon of fuch places. 

Tbeor. 36. In all places fituated in an Oblique 
Sphere, the Circle of the Sun's Diurnal Motion is 
always oblique unto, or cutteth, the Horizon of fuch 
places at unequal Angles. 

Tbeor. 37. If the Difference of Longitude in 
two Places be exa&Jy 15 Degrees, the People re- 
dding in the Eaftmoft of them, will reckon the 
time of Day fooner by one Hour, than thofe in 
the other. If the Difference be 30 Degrees, then 
they'll reckon the Hours fooner by two •, if 45 De^ 
grees, by three ; and if 60, then by four, &c. 

Tbeor. 38. If People refiding in two diftindt 
places do differ exadfcly one Hour in reckoning 
their Time, it being only Noon to one, when One 
in the Afternoon to the other, the true Diftance 
between the refpe&ive Meridians of thofe Places 
is exa&ly 15 Degrees upon the Equator : If they 
differ two Hours, the Diftance is 30 Degrees \ if 
three, 'tis 45 ; and if four, 'tis compleatly 
60, 6?r. 

fbeor. 39. If any Ship fet out from any Port, ' 
and fteering Eaftward doth entirely furraund the 
Globe of the Earth, the People of the faid Ship in 
reckoning their time will gain one Day compleatly 
at their Return, or count one more than thofe re- 
fiding at the faid Port : If Weftward, they'll lofe 
one, or reckon one lefs. 

"Tbeor. 40. If two Ships fet out from the fame 
Port at the fame time, and both furround the Globe 
of the Earth, one fteering Eaft and the other Weft- 
ward, they'll differ from one another in reckoning 

their 
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their time two Days compleatly at their Return, 
even fuppofe they happen to arrive on the fame 
Day. If they furroiind the Earth twice, fleering 
as aforefaid, they'll differ four Days ; if thrice, 
then fix, & c. 

Theor. 41. If feveral Ships fet out from the 
lame Port, either at the fame or different time, 
do all furround the Globe of the Earth, f6me 
fteering due South, others due North, and arrive 
again at the fame Port, the refpeftive People of 
thofe different Ships at their Return will not differ 
from one another in reckoning their time, nor from 
thofe who refide at the faid Port. 

GEOGRAPHICAL PARADOXES, 
With their SOLUTIONS. 

Paradox 1. There are two remarkable places bn 
the Globe of the Earth, in which there is only one 
Day and one Night throughout the whole Year. 

Solution. Thole two places are moftly all that 
Space contained within the Polar Circles, as is evi- 
dent from Prob. 15. 

Paradox 2. There are alfo fome places on the 
Globe of the Earth, in which there is only one 
Day and one Night at a certain time of the Year. 

Solution. Thefe two places are the Polar Circles, 
when the Sun is in the oppofite Tropic, as appears 
from Prob. 15 and 16. 

Paradox 3. There is a certain place of the Earth, 
at which if two Men fhould chance to meet, one 
would ftand upright upon the Soles of the other's 
Feet, and neither of diem fhould feel the other's 
Weight, and yet both fhould retain their natural 
Pofture. 

VOL. II. S -Solution. 
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Solution. This place is the Center of the Earth : 
This Paradox is rendered obfcure, by laying a 
certain place of the Earth, and not in the Earth. 

Paradox 4. There is alfo a certain place of the 
Earth, where, a Fire being made, neither Flame 
nor Smoak would afcend, but move circularly about 
the Fire. Moreover, if in that place one fhould 
fix a fmooth or plain Table without any Ledgps 
whatfoever, and pour thereon a large Quantity of 
Water, not one Drop thereof could run over the 
faid Table, but would raife itfelf up in a large 
Heap. 

Solution. This is likewife the Center of the Earth ; 
but thefe two laft Paradoxes may rather be termed 
Philofophical than Geographical. 

Paradox 5. There is a certain place of the Globe, 
of a confiderable Southern Latitude, that hath both 
the greateft and leaft Degree of Longitude. 

Solution. Not only a certain place in Southern 
Latitude, but all places, fituated under the firft 
Meridian from Pole to Pole, have the greateft and 
leaft Degree of Longitude ; becaufe where the ut- 
moft Extent of Longitude ends, it's leaft Denomi- 
nation begins. 

Paradox 6. There are three remarkable places 
on the Globe, that differ both in Longitude and 
Latitude, and yet all lie under one and the fame 
Meridian. 

Solution. This is to be underftood of the Artifi- 
cial Globe, and the brazen Meridian thereto be- 
longing ; then the Difficulty will foon yanifh, if we 
fuppofe the firft place to be fituated io Degrees of ; 
Latitude, and 10 Degrees of Longitude, from any 
firft Meridian, the fecond place under the North 
Pole, and the third in 190 Degrees of Longitude 
under the Tropic of Cancer : Then it will appear, 
that all three places are under the fame brazen Me- 
ridian of the Artificial Globe, and yet differ both » 
z Longitude 
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Longitude and Latitude, for the firfl: place will be 
in 10 Degrees Longitude and 10 of Latitude ; the 
fecond in o Longitude and 90 Degrees Latitude j 
the third in ^90 Degrees Longitude and 23 ° 30' 
Latitude. 

Paradox 7* There are three remarkable place* 
oh the Continent of Europe ^ that lie under three 
different Meridians, and yet all agree in Longi- 
tflde and Latitude. 

Solution. 'Tis fuppofed that this refers to the Di& 
ference among Geographers in fixing their firft Me* 
ridian. Thus fome place it at Cape de Verd Iflands* 
arid others at Tenerijfe, one of the Canary Ifland$ v 
Now if you take three places in Europe to make it 
correfpond with the Paradox, in the fame Lati- 
tude, at 10 Degrees diftant from one another, and. 
fuppofing each place to be the firft Meridian, they 
all agree in Latitude, and alfo in Longitude, and 
yet lie under three different Meridians in refpeft of 
the Globe. 

Paradox 8. There is a certain Ifland in the 
Mgean Sea, upon which if two Children were^ 
brought forth at the fame inftant of Time, and 
living together for feveral Years, fhould both ex- 
fpire on the fame Day and Hour, yet the Life of 
the one fhould furpafs the Life of the other by 
divers Months. 

Solution. This Paradox may be folved two 
ways : 

1. If one of the Childrei) fail dire&ly Eaft ft 
and the other dire&ly Weft, whei> they encompafi 
the Globe, which may be done in a Year, there 
will be two Days difference in their Ages ; and in 
40 Years thus failing, the one will be 80 Days older 
than the other. 

2. Otherwife, if we fuppofe the one to live 
within the Artie Circle, where no Day exceed* 
24 Hours j and the other lives within either of 

S 2 the 
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the Polar Circles, as under 73 9 20', where the 
Day is three Months long, and then returns, and 
both die, the one will be three Months older than 
the other. 

Paradox 9. There are two obfervable places be- 
longing to Afta, that lie under the fame Meridian, 
and of a fmall Diftance from one another, and 
yet the refpe&ive Inhabitants, in reckoning their 
Time, do differ an entire natural Day every 
Week. 

Solution. Not only in JJia, but every where elfe, 
where Cbrijlians and Jews inhabit together, the lat- 
ter reckon their Sabbath one Day every Week 
fooner than the former. 

Paradox 10. There is a particular place of the 
Earth, where the Winds, tho* frequently veering 
round the Compafs, do always blow from die 
North. 

Solution. At the South Pole. 
Paradox. 11. There is a certain Hill in the 
South of Bohemia, on whofe Top, if an equino&ial 
Sun-Dial be duly erefted, a Man that is Stone- 
blind may know the Hour of the Day by the fame. 

Solution. If a Burning- Glafs be the Nodus of a 
Dial, and fo contrived, that the Focus may fall on 
an iron or brafs Plate or Ring, on which the Fi- 
gures are deeply cut, a blind Man may feel where 
the Plate or Ring is heated by the Sun, and which 
'Figure it is upon, or neareft to. 

Paradox 12. There are a confiderable number 
of Places lying within the Torrid Zone ; in any of 
which, if a certain Sun-Dial be duly erefted, the 
Shadow will go back feveral Degrees upon the 
fame at a certain time of the Year, and that twice 
every Day for the Space of divers Weeks, yet no 
ways derogating from that miraculous returning' 
of the Shadow upon the Dial of Ahaz in the Days 
of King Hczekiab. 

Solution. 
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Solution. This Paradox may be folved by ex- 
plaining the nature of concave, convex, and re- 
flecting Dials ; but as one certain kind of Dial is 
mentioned, we may fuppofe a plain equinoctial 
Dial defcribed on both Sides of an horizontal 
Plane with two Gnomons, and near the Tropic, 
when the Latitude and Declination are equal ; 
before the Sun comes to the mathematical Hori> 
zon in the Morning, hewill.fhine on the lower 
Side of the Plane, and the Shadow of the Gno- 
mon will run Weftward •, and prefently after 
fix o'Clock, as he fhines on the upper Plane, the 
Shadow will run Eaftward 'till Noon, and thence 
to fix in the Evening, at which time the Shadow 
on the lower Plane will begin and run Eaftward 'till 
Sun-fet. 

Likewife it may be confidered* that any where 
in the Torrid Zone y where the Latitude is lefs than 
the Sun's Declination, and both towards the fame 
Pole, the Sun comes twice to the fame Point o£ 
the Compafs both Forenoon and Afternoon ; and 
an equinoctial Dial placed horizontally,, the Shadow 
of the Gnomon fhall go back twice every Day. 

Paradox 13. There are divers places on the Con- 
tinent of Africa and the Iflands of Sumatra, where 
a certain kind of Sun-Dial being duly fixed, the 
Gnomon thereof will caft no Shadow at all during - 
feveral Seafons of the Year, and yet the exadt time 
of the Day may be known thereby. 

Solution. Horizontal Dials within the Tropics 
caft no Shadows at 1 2 o'Clock twice every Year ; 
nor will any univerfal Ring- Dial fhew the Hour in 
any Latitude, when the Sun is in either Equinox, 

Paradox 14. There is a certain Ifland in the 
vaft Atlantic Ocean, which being, defcribed by a 
Ship at Sea, and bearing due Eaft of the feid Ship, 
at 12 Leagues diftant by Eftimation, the trueft 

S 3 Courfe 



790 Xbt Comparative Part 9ec t. V I. 
Courfe |br hitting the (aid Jfland is to fail (be 
Leagues due Eaft, and juft as many due Weft* 

Solution. If it be fuppofed, that the firft Meri- 
dian from ^hence Longitude is reckoned both 
ways, paffes in the Middle between the Ship and 
tfland ; then Regard is had to the Eaft and Weft 
Longitude and not to the points of the Compafe. 
4 Paradox, 15. There is a remarkable Place o& 
the Globe of the Earth of a very pure and wholfom 
Air to breath in, yet of fuch a ft range and detefta- 
ble Quality, that 'tis abfolutely imppffible for two 
of the entireft Friends that ever breathed to con- 
tinue in the fame, in mutual Love and Friendftrip 
for the Space of two Minutes of Time, 

Solution. 'Tis certainly impoflible for two Bodies 
of any kind to be in one and the fame Place at the 
feme Time. 

Paradox 16. There is a certain noted Place in 
the vaft Atlantic Ocean, where a briflc Levant is 
abfolutely the beft Wind for a Ship that is to (hapc 
a due Eaft Courfc, and yet (he (hall ftill go be- 
fore it. 

Solution, This Paradox may be folved feveral 
ways : 

1. If the Place be Eaft ward of the Levant, a 
Ship may be carried by an Eaft Wind round the 
Globe to it, provided fbme Eaft Point be fixed. 

2. 'Tis the Cafe in the Gulph of Florida, where 
there's a violent Current, as is well known to moft 
Seamen that have been in the Weft-Indies. 

Laftly, An Eaft Wind may be beft to carry a 
Ship out of an Harbour, that is to fail or make an 
Eaftern Voyage, as in the Port of London, a 
Weftern Wind is beft to bring fuch Ships out of 
the Thames, tho* bound to the Weft-Indies. 

Paradox 17. There are divers remarkable Places 
upon the Terraqueous Globe, whofe fenfible Hori* 

zon 
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zon is commonly fair and ferene, and yet 'tis im- 
poflible to diftinguifh properly in it any one of the 
intermediate Points of the Compafs, nay, not fo 
much as the two of the four Cardinal Points. 

Solution. This mull be meant under either of 
the Poles. 

Paradox 18. There is a certain Tfland in th6 
Baltic Sea, to whofe Inhabitants the Body of the 
Sun is clearly vifible in the Morning before he 
rifeth, and likewife in the Evening after he is fet. 

Solution. There is no Difficulty in this Paradox 
to any one who is acquainted with the Nature of 
Refra&ion •, but to fuch who are not, if they pleafe 
to put a Sixpence into a Veffel of Water, and ftand 
at fuch a Diftance that they can juft fee the Six- 
pence, or any other piece of bright Metal ; and 
when the Veffel is empty they cannot fee the Metal 
at the fame Diftance : So the watry Vapours, near 
the Horizon, caufes the Sun to appear to be higher 
than he really is. 

Paradox 19. There is a certain Village in the 
Kingdom of Naples fituated in a very low Valley, 
and yet the Sun is nearer to the Inhabitants thereof 
every Noon by 3000 Miles and upwards, than when 
he either rifeth or fetteth to thofe of the faid Vil- 
lage. 

Solution. When the Sun rifeth in the Horizon of 
any Place, be it Naples or any where elfe, he is 
the Space of the Earth's Semidiameter more diftant 
from that Place than in his Meridian at Noon. 
Now there being but an inconfiderable Proportion 
between the Depth of the loweft Valley in the 
World and the Semidiameter of the Earth, which 
is near 4000 Miles, it follows, that the Sun muft 
be 3000 Miles and upwards nearer at Noon than 
at his rifing, there being no Valley the tenth part 
of 1000 Miles deep. 

S 4 Parado* 
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Paradox 20. There is a certain Village in the 
South of Great Britain, to whofe Inhabitants the 
Body of the Sun is lefs vifible about the Winter 
Solftice than to thofe who refide on the lflands of 
Iceland. 

Solution. 'Tis very poflible that there may be 
one or more Villages, not only in the South of 
England, and particularly in Suffix, but in a more 
Southern Latitude, fo fituated on the North-fide of a 
Hill whofe Height may intercept the Sun feveral 
Days before and after the Winter Solftice from the 
Inhabitants of that Village. 

Paradox 2 1 . There is a vaft Country in Ethiopia 
Superior, to whofe Inhabitants the Body of the 
Moon doth always appear to be moft enlightened 
when fhe is leaft enlightened, and to be the leaft 
when moft. 

Solution. The Light that falls upon any Body 
being always in a reciprocal duplicate Ratio of the 
Diftance from the luminous Body, it follows, that 
not only in Ethiopia, but in all Parts of the World, 
the Moon doth always appear to be moft enlightened 
at the Full Moon when (he is leaft enlightened, be- 
caufe {he is then removed from the Sun farther than 
at New Moon, by the Diameter of the Moon's 
Orbit. 

Paradox 22. There is a certain Ifland, whereof 
mention is made by feveral of our lateft Geogra- 
phers, whofe Inhabitants cannot properly be reckoned 
either Male or Female, nor altogether Hermaphro- 
dites \ yet fuch is their peculiar Quality, that they 
ere feldom liable either to Hunger or Thirft, Cold 
or Heat, Joy or Sorrow, Hopes or Fears, or any 
fuch of the common Attendants of human Life, 

Solution, Trees or Shrubs growing on an Ifland 
not inhabited by Animals or Puppets, may be called 
Inhabitants, either will anfwer this Paradox;, 

Paradox 
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Paradox 23. There is a remarkable Place of the 
Earth, of a coiifiderable Southern Latitude, from 
whofe Meridian the Sun removeth not for feveral 
Days at a certain time of the Year. 

Solution. Under the South Pole, or within the 
Artie Circle, the Sun enlightens the Meridian by 
fliining conftantly upon it for 30 Days together. 

Paradox 24. There is a certain Place of the 
Earth, of a coiifiderable Northern Latitude, where 
tho' the Days and Nights, even when fhorteft, 
do confift of feveral Hours, yet in that Place 'tis 
Mid-Day or Noon every Quarter of an Hour. 

Solution. Under the North Pole. 

Paradox 25. There are divers Places on the 
Globe of the Earth, where the Sun and Moon and 
all the Planets do aftually rife and fet according to 
their various Motions, but never any of the fixed 
Stars. 

Solution. Under the Poles the Planets, by their 
Motions, get North or South Declination, confe- 

?uently rife and fet with relation to thofe two 
laces : but the fixed Stars keeping an exadt Dif- 
tance from the Pole may be faid never to rife or 
fet. 

Paradox 26. There is a remarkable Place on the 
Terraqueous Globe, where all the Planets, not- 
withftanding their different Motions and various 
Afpe&s, do always bear on one and the fame Point 
of the Compafs. 

Solution. Under either of the Poles of the World. 

Paradox 27. There is a certain noted Part of the 
Earth, where the Sun and Moon, thV it be the 
very inftant of Time the Moon is at full, yet they 
may both happen to rife at the fame inftant of 
Time and upon the fame Point of the Compafs. 

Solution, Under the North Pole, the Sun and 
Full Moon, both decreafing in South Declination 
and latitude, will rife in the equinoctial Points at 

the 
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the lame Moment, and under the North Pole there 
is no other Point of the Compafs but South. 

Paradox 28. There is a certain Place on the 
Continent of Europe, where if feveral of the ablcft 
Aftronomers the World now affords fliould nicely 
obferve the Celeftial Bodies, and that at the fame 
ihftant of Time, yet the Planetary Phafes, and 
their various Afpe&s, would be really different to 
each of them. 

Solution. Neither at the Center, or any part of 
the Earth, no one can obferve all the Celeftial 
Bodies at one and the feme inftant of Time, and 
confequently will appear different, becaufe they are 
conftantly in Motion. 

Paradox 29. There is a large and famous City 
©n the Continent of Africa, many of whofe Inha* 
bitants are born perfe&ly deaf, and others ftone- 
blind, and continue fo during their whole Lives j 
and fuch is the amazing Faculty of thofe Perfons, 
that the Deaf are as capable to judge of Sounds as 
thofe that hear, and the Blind of Colours as they 
who fee. 

Solution. The Blind and Deaf have Capacity to 
judge of Colours as they who fee and hear, though 
they want the Senfes of feeing and hearing. 

Paradox 30. There is a certain People in South 
America who are properly furnifhed with only one 
of the five Senfes, viz. that of Touching, and yet 
they can both hear and fee, tafte and fmell, and 
that as nicely as we Europeans who have all Five. 

Solution. All the Senfes are properly by the 
Touch •, in feeing, the Objeft touches the Re- 
tina -, hearing, the Sound touches the Drum of the 
Ear •, fmelling, the Effluvia touch the Senforium ; 
tailing, the Palate, Gfr. 

Paradox 3 1 . There is a certain Country in South 
America, many of whofe favage Inhabitants are 
fuch unheard of Cannibals, that tney not only feed 

upon 
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Upon human Flefti, but fome of them do aftually 
cat themfelves, and yet they commonly furvive 
that ftrange Repaft. 

Solution. The myftery of this Paradox depend* 
only on the Word. themfelves-, for if they don'j: 
eat their Meat themfelves no Body can eat for 
them fo as to fuftain their Life. 

Paradox 32. There is a remiarkable River on 
the Continent of Europe, over which there is a 
Bridge of fuch a Breadth that above 3000 Men 
may pafs a long upon the fame a-breaft \ and that 
without crowding one another in the leaf):. 

Solution. There are feveral places in England, 
and other parts, where Rivers run a confiderablc 
Way under Ground v as the GuacUana in Spain, 
and the Mole in Surrey *, the latter runs from Dark- 
ing to Leatberbead under Ground, being upwards 
or four meafured Miles, are more than 7000 Yards 
which will allow near feven feet to each Man, in 
Breadth, to walk if there were 3000 Men to march 
a-breaft. 

Paradox 33. There is a large and fpacious Plain 
in a certain Country of Afia, able to contain 6000 
Men drawn up in Battle Array, which number 
of Men being a&ually brought thither and there 
drawn up, it were abfolutely impoflible for any 
more than any one fingle Perfon to ftand upright 
ljpon the faid Plain. 

Solution. By the 13 E. 3 of Euclid, a Plain can 
touch a Sphere only in one Point called the Con*, 
tad, and that Perfon only who ftands on that 
point with refpedt to the Center of the Sphere, 
can ftand upright. 

Paradox 34. There is a certain European City 
whole Buildings being generally of firm Stone, 
are for the mod Part of a prodigious Height, 
a<nd exceeding ftrong, and yet it is moft certain, 
that the Wall* of thofo Buildings are not parallel 

* to 
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to one another, nor perpendicular to the Plain 
on which they are built. 

Solution. All Walls are endeavoured to be built 
perpendicular to the Tangent, and point to the 
Centre of the Earth, where they, if continued, 
would meet in a Point, and consequently are not 
Parallels, and but in one Point Only can a Perpen- 
dicular be raifed on an horizontal Plain, as is evi- 
dent from the Propofition in the preceding Paradox. 

Paradox 35. There is a certain City in the Sou- 
thern part of China , whofe Inhabitants both Male 
and Female do obferve almoft the fame Pofture, 
and Gate in walking, as we Europeans^ and yet 
they frequently appear to Strangers as if they walked 
on their Heads. 

Solution. In China and all other places where 
the Inhabitants ftand near the Sea, or any (landing 
Water that is clear, Strangers or others (landing 
hy them and looking on it, muft fee them as 
tho* their Heads were downward by the refra&ed 
Vilion. 

Paradox 36. There are ten places of the Earth 
diftant from one another 300 Miles and upwards, 
and yet none of them have either Longitude or 
Latitude. 

Solution. Thefc ten places mud be fuppoled to 
be in the Earth, and not upon it ; for Longitude 
and Latitude are reckoned on the Surface of the 
Globe only -, fo the Axis of the Earth, or any 
other imaginary Line through it, being about 
7200 Miles, will not only anfwer the Paradox, 
but if it had been faid twenty four Places, it would 
have kept within the Poflibility of the demand. 

Paradox 37. There are two diftinft places of 
the Earth, lying under the fame Meridian, whofe 
Difference of Latitude is fixty Degrees compleatly, 
and yet the true Diftance between thofe two places 
doth not really furpafs fixty Italian Miles. 

2 Solution. 
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Solution. The two places are not meant on the 
Superficies of the Earth, as you may perceive 
by the Word of, and not upon ; then the places 
will be fo near the Center of the Earth, as two 
Lines fuppofed to come one from o Latitude, the 
other from 6o° Latitude, and to meet in the 
Centre, may approach within the Diftance of 60 
Italian Miles. 

Paradox $%. There are alfo two diftindt places* 
of the Earth lying under the Equinoctial Line, 
whofe Difference of Longitude is compleatljr 
eighty fix Degrees and a half; and yet the true 
Diftance between thofe two places is not full eighty 
fix Italian Miles. 

Solution. The two Places, as in the foregoing Pa- 
radoxes, muft be fuppofed to be within the Earth ; 
and even at forty Miles Diftance from it's Center, 
will fufficiently anfwer the Paradox. 

Paradox 39. There are three diftind Places ot 
the Earth, all differing both in Longitude and 
Latitude, and diftant from one another 2000 Miles 
compleatly, and yet they all bear upon one, and 
the fame Point of the Compafs. 

Solution. All places differing both in Longitude 
and Latitude, at what Diftance foever with Refped: 
to the Poles, bear upon the fame Point of the Com- 
pafs, or they may be in the fame fpiral Rhomb. 

Paradox 40. There are three diftinft places on 
the Continent of Europe, equidiftant one from the 
other, they making a true equilateral Triangle, 
each of whofe fides doth confift of a thoufand 
Miles ; and yet there is a fourth place fo fituated in 
refpeft of the other three, that a Man may travel 
on foot from it to any of the other three in the 
Space of one artificial Day, at a certain Time of 
the Year, and that without the leaft Hurry or Fa- 
tigue whatfoever. 

Solution. 
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Solution. By an artificial Day is here meant from 
Sun rifing to Sun fetting, and beyond the Tropics 
and nearer the Poles the Days are encreafed when 
the Sun comeg on that fide the Equator, from 
twenty four Hours to about a hundred Days long ; 
fo that there would not be a neceflity of travelling 
above four Miles every twelve Hours 5 to com- 
pleat the Terms of the Paradox. 

Paradox 41. There are three diftindt places on 
the Continent of Europe, lying under the fame 
Meridian, and at fuch a Diftance that the Lati- 
tude of die third, furpaffeth that of the fecond, 
fo many Degrees and Minutes exa&ly, as the fe- 
cond furpaffeth the firft, and yet the true Diftance 
of the firft and third from the fecond, or inter- 
mediate place, is not the fame by a great many 
Miles. 

Solution. The Figure of the Earth being not ex- 
actly round, as is generally conceived, but what 
it termed by Geometricians an oblate Spheroid, 
which is the Shape of a Bowl, fo that the Axis is 
fhorter than the Diameter, confequently will caufe 
fuch a Difference as expreffed in the Paradox. 

Paradox 42. There are two diftinit places on the 
Continent of Europe, fo fituated in refped: of one 
another, that dio* the firft doth lie Eaft from the fe- 
cond, yet the fecond is not Weft from the firft. 

Solution. If the artificial Globe is placed in an 
oblique Pofition, then it will appear, tho* two 
places bear due Eaft and Weft from one another, 
yet meafured by the Quadrant of Altitude, they 
will not anfwer to the true bearing as they are on 
the natural Globe. 

Paradox 43. There is a certain European Wand, 
the Northermoft Part whereof doth frequently al- 
ter both it's Longitude and Latitude. 

Solution. There are floating Iflands in feveral 
Parts of the World, and whenever the)r are moved 

from 
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from one Place to another, not only the northern, 
but every Part alters in Longitude and Latitude, 

Paradox 44. There is a certain place in the Ifland 
of Great Britain, where the Stars are always vifiblc 
at any time of the Day if the Horizon be not 
overcaft. 

Solution. In a deep Well or Coal-pk the furround- 
ing Light which the Atmofphere fpreads in the 
open Air, does not prefs on the Sight * fo that i£ 
the Shaft of the Well or Pit be ftrait* and there be 
Stars in. or near the Zenith after ftedfeftly looking 
up a Minute or two, you'll difcover them ; hence 
feveral Aftronomers have had Wells for that pur- 
pofe. 

Paradox 45. It may be clearly demonftrated by 
the Terreftial Globe that it is not above twenty four 
Hours failing from the River of Thames in England, 
to the City of MeJJjna in Sicily, at a certain time 
of the Year, provided there be a hriflc North 
Wind, a light Frigate, and an Azimuth Compafs. 

Solution. This is meant of the Artificial Globe, 
and Hour-Index. 
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CHAP. XXXV. 

Of the three Parts of the Art of Navigation $ 
andfrjl of the StruSture of a Shij>. 

PROPOSITION I. 

The Art of Navigation teaches bow a Ship may be 
commoaioufly and fafely brought from one Place to 
another, thro 9 the Sea, by the Help of the Wind. 

AND bccaufe the Situation of one Place with 
another is confidered in this Part ; this Do- 
ctrine is juftly brought in here in the Comparative, 
or Relative, Part of Geography. 

AND1 think in this Art (that is fo noble and 
ufeful to human Society J there are properly three 
Parts; i. Of the Structure of a Ship; to which 
may be referred the Ship's Motion in the Water. 
2. Of the Burden to be carried in the Ship. 3. The 
governing of the Ship, which is called, in general, 
the Art of Navigation, by way of Excellency ; 
and is the chief Part thereof ; the other two belong- 
ing principally to Mechanics and Statics ; where- 
as the diredting of the Ship depends wholly upon 
Geography. 



PRO- 
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PROPOSITION It. 

In building a Ship thefe things are to be confidereL 

I* THE Choice of the Wood or Matter that 
will laft longeft in the Sea •, for which fee Vitruvius+ 
and other Authors : and here alfo is to be confi- 
dered how the Wood is to be prepared, it's Den- 
fity increafed, and the ufelefs Moifture taken 
away by Fire \ and alfo defended from Corruption 
by covering with Pitch, &c. which natural Phi- 
lofophy teaches. 

2 # THAT fuch a Figure be given to the 
Ship which is fitteft for Motion in the Sea, and re- 
quires the leaft Force to move it* To this belongs 
the different Shapes of the antient and modern 
Ships, wherein feveral things worthy to be known 
may be produced from Antiquity and modern 
Inventions \ and feveral things propofed from Sta- 
tics and Phoronomics, concerning the Motion of 
Bodies of different Figures ; efpecially what the 
divine Archimedes hath left Us of the Motion of 
Bodies in Water : but feeing few delight in fuch 
things, and our Defign is only to give a Compen- 
dium of general Geography, I thought fit to omit 
the Explication of thefe thirgs, and to enumerate 
only the Heads and Parts of that Do&rine : which 
I fhallalfodo in what follows. And if we fhall un- 
derftand that thefe things are acceptable to Youth, 
we fhall add them in another Edition, fully ex- 
plained ; and other things likewife, to the preced- 
ing Chapters. 

BUT to return ; a good Shape is a great Mat- 
ter for moving eafily and fwiftly in the Wa- 
ter ; and for this chiefly are Ships commended, 
efpecially in Sea-Fights : and there is a great 
Pifference found among Ships in this particular 

VOL. II. T but 
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but this depends on Statics, and the Laws of Mo- 
tion. 

3. IN the Stru&ure of a Ship, it's Figure is 
to be fuch as that it may be eafily defended againft 
Storms and Waves, that it may not be overfet y 
but of this more in the fecond Part, of the Ship's 
Burden. This alfo belongs to Statics, and the 
Motion of Fluids, as Air or Water. 

4. THE bignefs of a Ship is to be confidered 5 
where feveral things may be advanced by comparing 
Antiquity with the prefent Time. The Ship Alexan- 
drine made by the Command ofHiero, King of 
Sicily, and fent as a Prefent to Ptolemy, King of 
Egypt, Archimedes being the Builder, was thought 
to be twelve thoufand Tun ; and Callixenus writes, 
that Pbilopator*s Ship was two hundred eighty Cu- 
bits long, thirty eight broad, and forty eight 
high. The biggeft (hips at prefent are thofe of the 
Spaniards and Portuguefe, which they call Carats, 
which carry One thoufand and more Vebes or 
Lafts, as the Germans call them ; each being twelve 
Tun. The Dutch Ships do not carry above feven 
hundred Lafts (/). 

5. THERE belongs chiefly to the Strufhire 
of a Ship, the Knowledge of the building of the 
Keel, the Rudder, the Ribs, the Stem, and 
Fore-part, the Mails, the Sails, the Cables, die 
Anchors ; of which not only the Matter, Figure, 
and Confiftency, but alfo their Bulk and Weight 
is to be confidered. 

(f) Here fcems to be (brae Chap, xxxiv. Prop. 1. Bat the 
confiderable Miflake about the largeft Ships of Burden in Eng- 
Burden of Ships ; for by Dolia, land and Holland feldom exceed 
or Tuns, the Author exprefa- fix or feven hundred Tun. Sec 
\y declares, that the means alfo Prof, 8. of the next Chap- 
twenty hundred Weight. Sec ter. 

2 6. TO 
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6. TO this alfo belongs the Knowledge of 

helping the Fra&ures, or other Faults of a Ship^ 

by which too much Water is let in. 

FOR which purpofe 'tis ufual in failing, td 

take a Ship- Carpenter along with them. 

A N D fo much for the firft Part of Navigation ; 

viz. the Art of Ship-building j whkh we have but 

briefly touched upon; 
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CHAP. XXXVI. 

Of a Ship's Burden; which is the fecond Part 
in Navigation. 

PROPOSITION I. 
The Burden of a Ship is exprejfed by Laftsor Tuns. 

A Ship's Tun is two thoufand Pound Weight, 
and a Laft twelve Tun, or twenty four 
thoufand Pound Weight. 

PROPOSITION II. 

'All Bodies, that are lighter than Water, appear in 
fome Meafure above the Water, floating on it \ but 
if heavier, they Jink; andif of equal fVeigbt, they 
keep any Place that is given in it. 

T O this belongs the Knowledge of the diffe- 
rent Weights of different Bodies, as Lead, Gold, 
Iron, Wheat, Sand, Oil, Wine, whofe Weights 
may be compared with that of Water. 

COROLLART 

FROM this it appears, that the Weight of 

the Ship, and it's Burden muft be leis than the 

Weight of as much Water, as is equal to the So- 

2 lidity 
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lidity or Capacity of the whole Ship. See Prop. 
vi. following. 

PROPOSITION III. 

The nearer a Ship comes to a -cubic Figure , that is of 
equal Length, Breadth, and Tbicknefs, it will bear 
the greater Weight. 

THE Demonftration of this is derived from 
the Doctrine of Statics. 

PROPOSITION IV. 

Two things are to be regarded in loading of a Ship ; 
i # Not to load her fo far as that the Burden, with 
the Ship's Weight, be equal to, or greater than, 
a Bulk of Water, equal to the Capacity of the 
Ship, or it's Solidity, tbo' it muft not be much 
lefs, or elfe there muft be Ballaft added. 2. The 
Depth of the Waters tbro % which the Ship is to 
fail muft be conjidered. 

FOR tho f the Weight of the Watef will ad- 
mit the Weight of a Ship, and it's Burden when 
it's Weight is lefs than the Water of an equal 
Bulk with the Ship; yet if the Water have a lefs 
Depth than the Quantity of the Ship, under the 
Superficies of the Water, the Ship will touch the 
Ground, and flop there. And therefore the Spa* 
niards put a greater Burden on their Ships than 
the Dutch, becaufe their Points and Shores are 
deeper ; and fo bigger Ships can go to Zealand 
than to Holland. 



T 3 PRO- 
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PROPOSITION V, 

If a Ship befo loaded that it-s Weight be nearly equal 
to the Weight of the Sea Water , of an equal Bulk 
with the Ship, *' Wl ^ ™t fink \ hit when it comes 
to a River it will, 

THE Caufe is, that River Water is lighter than 
Sea Water ; if therefore die Weight of a loadr 
ed Ship be nearly eqijal to the fame Bulk of Sea 
Water, it will be greater than the fame Quantity 
of River Water; and therefore the Ship finks. 
And thus have many Ships been ftjnk, thro* the 
imfkilfulnefs of thofe that loaded them; and by 
not being unloaded before they cope to the Ri~. 
ver f What the Burden fhould be, may be known 
from the Proportion of the Sea Water to Rive? 
WW, as in Prop. 8. 

PROPOSITION VL 

£ny Body fwimming in Water bath the fame Weight 
as Water of an equal Bulk with the Part under 
Water, 

COROLLARY 

HAVING the Quantity of the Ship under 
Water, you may find the 'Weight of the Ship, and 
it's Burden ; for the Weight of the Water is, or 
piay eafily be known. For example; Suppofea 
cubical Foot of Water to be feventy Pounds, and 
if the Part of the Ship under Water be two thou- 
sand cubical Feet, then the Water equal to the Part 
of the Ship under Water will be one hundred and 
forty thoufand Pound ;: and fo much fhould the 
Weight of fhe Ship and Cargo be. 

^ P PRO, 
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PROPOSITION VII. 

If a Body be placed in Waters of different Weights, 
the Part imrnerfed in the lighter Water, hath that 
proportion to the Part imrnerfed in the heavier, 
that the Weight of the heavier Water bath to that 
of the lighter. 

PROPOSITION VIII. 

A Ship is generally allowed to bear fucb a Burden as 
is equal to the Weight of one half of the Bulk of 
Water, that the Ship can contain. 

SUPPOSE a Ship contain 500.000 Tun, 
each being 2000 Pound; that is, if it contain 
1000.000.000 Pound, it will bear 250.000 Tun, or 
500.000.000 Pound. And thus we are to under- 
stand them, when they fay, a Ship is of fuch a 
Burden. . 

THE Spanifh Caracs carry twelve hundred 
Lafts ; but the largeft Dutch Eajt- India Ships not 
above eight hundred. 

PROPOSITION IX. 

The greater the Ship 9 s Burden is, the lefs the Ship is 
tojed by Storms : a Ship of two thoufand Tun 
can bear a Storm that will damage a Ship of three 
hundred, or feven hundred Tun. 

MORE might be added here of leflening a 
Ship's Burden, and of the different Weight in the 
Stern, Fore-part, or Middle \ and of raifmg a 
Ship that is funk, 6?<\ but being upon this Subjeft 
it may not be amifs to fubjoin the following Di- 
rections, how, by having the Dimenfions of a Ship 

T 4 given, 
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given, to find her Tunnage or Burthen, and the 
general Rule amongft the Ship-Wrights about Lon- 
don y is to multiply the Length by the Keel 
by the Breadth at the MicUShip's Beam, and that 
produft by half the Breadth at the Beam, the laft 
produd, divided by 94* will give, in the Quotient, 
the Burthen of the Ship. 

Example. 

S U P PO S E a Ship 72 Foot by the Keel, and 
.24 Foot by the Beam j what is the Tunnage or 
Burthen of the Ship. 

Keel yz 

Beam - — - 24 
288 
144 



1722 

Half the Breaddi — i_2 

Divided by 94)20736(220 |£ 

56 

THE Ship's Burthen is 220 Tuns and more 
than one half. 

THERE is another Method of finding the 
Tunnage, by having the Length by the Keel, the 
Breadth by the Beam, and the Depth in the Hold, 
given to find the Burthen ; but as die Breadth at 
the Beam in Ships of Burthen is nearly propor- 
tionable to the Depth in the Hold, we fhall at 
prefent content our felves with the Method above, 
2s being the mod expeditious and true, as well as 
the moft commonly ufed, 

CHAP. 
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CHAP. XXXVII. 

Of the third and chief Part of the Art of Navi- 
gation^ which confijis in directing ana govern- 
ing a Ship 5 and the Sub^ivifion of it into 
four Parts. 

PROPOSITION I. 

This Art confijis in governing and directing a Ship to 
fucb a Point (in whatever Part of the Sea it is) as 
will bring it to the defigned Port without Danger. 

THERE are four Parts therein ; 1. Special 
Geography, or the Knowledge of the Space 
between the two Places, and of it's Properties. 
2. The Knowledge of the Points they lie in from 
one another, at any time. 3. The Knowledge of 
the Way thro* which the Ship is to be brought to 
the Pkce defigned ; for there are between every 
two Places an infinite Number of Lines. 4. The 
Knowledge of the Situation of each Place come to j 
and how it lies from the Place defigned. 
T HI S is the chief Art of guiding a Ship. 



PROPO, 
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PROPOSITION II. 

5fik Knowledge of the intermediate Space comprehends 
the following Particulars. 

1. A Knowledge of the Situation of Lands, 
and their running out into the Sea ; the winding 
of Shores, of Promontories, Mountains, Bays, and 
Sand-Banks ; the depth of the Water of Streights, 
Iflands, and the certain Marks of each Shore, or 
part of the Sea ; and the Afpeft that Lands on the 
Shores have at fuch and fuch Places •, and the de- 
prefling or riling of the Shore : which are found 
from fpecial Geography, and Sea-Charts ; but 
moft eafily by Pra&ice in failing oft to fuch 
Places ; for which reafon fome are fitter to guide 
a Ship to one Place than another. 

2. TH E Knowledge of the general and fpecial 
Winds, and the proper and ftated Winds in a 
Place, which is chiefly neceffary in failing in the 
Torrid Zone, and Places near it ; for here the ge- 
neral Winds, and in many Places the anniver- 
fary Winds, called Monfoons y prevail ; and either 
hinder or forward the Voyage •, for the Indian Sea 
is failed with fuch Winds. We fpoke largely here- 
of in Chap. 20. and of the ftated Storms and Signs 
thereof: all which the Mafter of the Ship fhould 
know ; and we gave an Example of the Lois fuftain- 
cd for want of Knowledge therein, in the fame 
Chapter. 

3. THE Knowldge of the Points that the Sea 
and Waves are carried to, and carry the Ship with 
them, which differ in many Places, zs in Chap, xvii, 
efpecially the Knowledge of the Flowing and Eb- 
bing of th$ Sea, is recjuifite, and the time when 

it 
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it begins to rife and fall every Day 5 for without 
this a Ship is in great danger near the Shores and 
Sand-Banks, moft of which hinder a Ship's Courfe 
at low Water, which they do not at high Water : 
and failing is alfo eafier towards Land, at the 
Flowing, and more difficult at Ebbing, We 
touched upon the Ebbing and Flowing ofthe Sea 
in a Prop, of Chap. xiv. but in fome Cafes a more 
accurate Knowledge is requifite as to the true caufe 
of the ebbing and flowing of the Sea ; and the 
Knowledge of this being of fuch great ufe towards 
the forming a juft Idea of the General Theory of 
the Tides, as to it's various Motions, and other 
Accidents and Circumftanees that attend it: I fhall 
here fubjoin 

Of the General Motion of the Tides, and the true 
Caufe ofthe Flowing and Ebbing of the Sea.. 

VARIOUS have been the Conje&ures of dif- 
ferent Authors, with refpedt to the Tides, fome of 
which are liable to Contradiftion from the very firft 
Principles of Aftronomy as hinted in the Note (g) 9 
Prop* xii. Chap, xiv; nor can we in reafon allow 
the Opinion that Des Cartes advances in Prop, xi, 
of the fame Chapter ; where he afligns the preflure 
ofthe Moon's Orb upon the Water, or fluid part 
of this Terraqueous Globe, to be the Caufe ofthe 
different Height of the Water, or as we call it high 
and low Water ; for if we fuppofe this, thefe two 
abfurdities would follow •, Firft, If the Tide was 

foverned by that principle of the Preflure of the 
boon's Orb, it would naturally incline to be low 
1 Water where the Moon ia vertical, or indeed in 
any part of the Meridian, and high Water when 
the Moon is in the Horizon, or furtheft diftant 
from the Meridian, but the contrary is evident, 
and it would naturally be high Water when the 

Moon 
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Moon is vertical ; or any where in the Meridian 
and low Water, when horizontal, fcfr. except (as it 
commonly happens near the Coalt) that the interja- 
cent Land obftruft or divert the natural Courfe of the 
Tide, and not only caufe the high Water to happen 
at a time far different from that of the Moon's 
fouthing, but caufe the Flood to fet upon a di£. 
ferent Point than to the weftward 5 though if the 
Tide did not meet with thofe Impediments, and 
other Accidents, it would not be liable to thole 
Mutations, or Alterations, either in point of Time 
of Motion. See Chap. xiv. Prop. vii. and Prop. 
xviii. Secondly, If the Fluftuation of the Tides be 
occafioned by the Preffure of the Moon's Orb * or, 
in other words, if her centrifugal Force, if it may 
be fo called, be fuch, that the Extremity of her 
Orb be able to deprefs the Water, or fluid part of 
this terraqueous Globe, at fo great a diftance as the 
Earth is from- the Moon; and if we allow that 
undeniable Maxim in Philofophy, that the nearer 
the Caufe the ftronger the Effeft ; it would follow, 
that That Principle that could repel or deprefs 
the Waters at the diftance of this Earth, would fe- 
perate the Moon into an infinite number of Atoms * 
and the particles of Matter of which (he confifts, 
would be diffufed and dif-united by that very prin- 
ciple, the contrary of which (viz. centripetal Force 
or a natural Tendency to her Center) keeps her 
together ; but if we allow the Moon to aft upon 
all Fluids that are within the Orb of her Attraction, 
or, which is the fame, her Gravitation towards her 
Center, and that this Influence extends to the Earth, 
fo far as to aft vifibly upon the fluid part of the 
Water, which common Experience proves, it will 
jiecefiarily follow, that the Sea will have a na- 
tural, tho 5 weak tendency towards the Moon, and 
that, as above afferted, it would be high Water 
where the Moon is vertical, or fome where in 

the 
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the Meridian if no Obftrudtions or Accidents ia- 
terpofed, 

AN D for a further experimential Proof of this, 
let us a little trace the obferved Motion of the 
Tides, and we fhall find room enough to con- 
jecture, or rather be able to prove, that the true 
and natural Motion of the Tide is from Eaft to 
Weft •, and that it would always be high Water 
when the Moon is upon the Meridian -, if the Earth 
was all over covered with Water equally as deep 
as the Sea is in the deep parts of it •, and that 
the Irregularity of the Tide is generally occafioned 
by thofe parts of the Earth that appear above the 
Surface of the Water, and intercept it's weftera 
Motion j as for Inftance, 

AS the Sea has no vifible Paflage between. Europe 
and Africa, let us fuppofe them both to be one main 
Continent extending from 72 North to 34 South, 
the middle between thefe two would be in Latitude 
19 Degrees North, near Cape Blanco upon the 
Weft Coaft of Africa % but it is impoflible that the 
flood Tide fhould fet to the weftward upon the Weft 
Coaft of Africa, becaufe the main Continent for 
above fifty Degrees North, and as much South, 
bounds that Sea on the Eaft, and therefore if 
any regular Tide, as proceeding from the Motion 
of the Sea, from Eaft to Weft, fhould reach this 
place, it muft either come from the North Cape 
Southward, or from the Cape of Good Hope, or the 
South Cape of Africa* to the Northward, to the 
the afligned Latitude upon the Weft Coaft of 
Africa. 

THIS Opinion is further corroborated, or ra- 
ther fully confirmed, by common Experience, that 
the flood Tide fets to the Southward along ths 
Weft Coaft of Norway from the North Cape 
to the Naze, or Entrance of the Baltic Sea, and 
fo proceeds to the Southward along the Eaft Coaft 

of 
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of Great Britain, and in h*s paflage fupplies aU 
thofc Ports with the Tide one after another, the 
Coaft of Scotland having the Tide firft, becaufe it 
proceeds from the Northward to the Southward j and 
thus on the Days of the full or change, it is high 
Water at three Quarters paft 12, but at Tinmoutb^ 
Bar, the fame Day not till 3* From thence roll- 
ing to the Southward it makes high Water at the 
Spurn a little after 5, (but not till 6 at //»//, 
by reafon of the time required for it's paflage up 
the River) from thence palling over the Well into 
Yarmouth Road, it makes high Water in Yarmouth 
Road a little after 8, but in the Pier, not till 9, 
and it requires near an Hour more to make high 
Water at Yarmouth Town ; in the mean time fet- 
ting away to the Southward, it makes high Water 
at Harwich at half an Hour after 10, at die Nore at 
12 ; at Grave/end half an Hour paft 1, and at 
London at 3, all in the fame Day ; and although 
this would feem to contradict that Hypothefis, of 
the natural Motion of the Tide being from Eaft 
to Weft, yet as no Tide can flow Weft from the 
main Continent of Norway, or Holland, or out of 
the Baltic, which is furrounded by the main Con-* 
tinent, except at it's Entrance, it is evident, that 
the Tide we have now been tracing by it's fe- 
veral Stages from Scotland to London, is fupplied 
by the Tide whofe original Motion is from Eaft 
to Weft 5 yet as Water always inclines to the levels 
it will in it's paflage fall towards any other Point 
of the Compafs, to fill up vacancies where k finds 
them, and yet not thereby contradict but rather 
confirm the firft Hypothecs. 

WHILE the Tide or high Water is thus 
^gliding to the Southward along the Eaft Coaft of 
England, it alfo fets to the Southward along the 
Weft Coaft of Scotland and Ireland; and com- 
ing about to the South part of Ireland, a Branch 

of 
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of it fells into 5/ George's Channel, the Flood 
running up North-Eaft, as may be naturally in* 
ferred from it's being high Water at Waterford* 
above three Hours before it is high Water at Dublin 
or thereabout on that Coaft, and it is three quar- 
ters of an hour Ebb at Dublin before it is high Wa^ 
ter at Ifle of Man, &c* 

BUT not to proceed further in particulars than 
our own, or the Britijh Channel, we find the Tide 
fcts to the Southward from the Coaft of Ireland* and 
in it's pafiage a Branch of it falls into the Britijb 
Channel between the Lizard and UJhant\ it's 
progrefs to the Southward may be eafily proved* 
by k's being high Water on the Day of the full 
or change at Cape Clear after 4 5 and at the UJhant 
about two Hours after, viz. at fix, and at the Lizard 
after feven, the Lizard and the UJhant may pro- 
perly be called the Chaps of the Britijb Channel* 
between which the Flood fets to the Eaftward, 
along the Coaft of England and France, till it 
comes to the Goodwin, or the Galloper, where 
it meets the Tide before mentioned, which fets 
to the Southward, along the Coaft of England* 
to the Thames , where it may not be amifs to ob- 
ferve that thefc two Tides meeting, contribute very 
much towards the fending a powerful Tide up 
the Thames, to the City of London : and, by the 
bye, when the natural Courfe of the Tide i» 
interrupted by a fudden Shift of the Wind ; and 
between this Northern and Southern Tide, driving 
one back, and the other in, has been known to 
occafion two high Waters in three or four Hours* 
which by thofe who did not confider this natural 
Caufe was looked upon as a Prodigy. 

BUT now it may beobjefted, that this Courfe 
of the Flood Tide, Eaft or Eaft-North-Eaft, up 
the Channel is quite contrary to the Hypothefis 
of the, genera} Motion of the Tides being from 

Eaft 
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Eaft to Weft, and confequently of it's being high 
Water where the Moon is vertical, or any where 
dfe in the Meridian, 

I anfwer ; this particular diredion of any Branch 
of the Tide doth not at all contradict the general 
Direction of the whole, a River whofe Courfe is 
Weft may fupply Canals which may wind North, 
South, or even Eaft, and yet the River keep it's 
natural Courfe ; and if the River ebb and flow, 
the Canals fupplied by it would do the fame, but 
not keep exadt time with the River, becaufe it 
would be Flood and the River advanced to fome 
height, before the Flood reach the further part 
of the Canals, and the more remote the longer 
time it would require •, and I may add, that if it 
was high Water in the River, juft when the Moon 
is upon the Meridian, fhe would be far paft it* 
before it could be high Water in the remoteft 
part of thofe Canals or Ditches, and the Flood 
would fet according to the Courfe of thofe Canals 
that received it, and could not fet Weft up a Canal 
of a different Pofition, and as 5/ George 9 s Chan- 
nel, the Britijh Channel, &c. is no more in Pro- 
portion to the vaft Ocean, than thefe Canals are 
to a large Navigable River ; it will evidently 
follow, that among thofe Obftru&ions, and Con- 
finements, the Flood may fet upon any other Point 
of the Compafs as well as Weft, and may make 
high Water at any other time, as well as when 
the Moon is upon the Meridian, and yet no way 
contradict the general Theory of the Tide before 
afierted. 

FROM this Principle, as confirmed by the 
drift Obfervation of Mariners, the following Tide- 
Table is formed, to fhew, at all the places therein 
mentioned, how many Hours and Minutes the 
Moon has paft the Meridian when it is high Wa- 
ter at the faid place, and confequently by knowing 

the 



C h A p. 37. vfUnherJal Geography. g 17 
the time of the Moon's Southing, the time of the 
Day, that high Water happens at the fame place 
may alfo be known. 

A TIB ENABLE. 
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NW 



45 
3° 
30 

>5 

o 

o 
o 

30 
30 
15 
15 

45 
7 30 
7 30 

7 30 

8 15 

9 45 
11 15 



o 
o 
o 
1 
1 
3 
3 

3 
11 



o 
o 

45 

30 

3o 

o 

o 

o 

15 



NandS 
SbyW 

ssw 
ssw 

SWbyS 

SW 

SW 

SW 

WSW 

wsw 

WbyS 

WbyS 

WbyN 

WNW 

WNW 

WNW 

NWbyW 

NWbyN 

Nby W 



NandS 
NandS 
SbyW 
SSW 
SSW 
SW 
SW 
SW 
Nby W 
Hever 
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H 
Hevcr — 

Hampton Key 
Hern — — . 
Holy Ifland — 
Hartlepool 



Huntcliff-foot — 

Humber without — — 
Holmes — ■ — • — 

Hull — 

Hamburgh ■ 

Hague — .. 

Harlem — — — — 

Home-head 



H.M. 
o o 



Havre de Grace 

Harwich Banks without 
St Helens — - — - 
Harwich within 



o 
o 
1 
3 
3 
4 
6 

6 
6 
8 

9 
9 
9 



o 
o 

3° 
o 

45 

30 

o 

o 

o 

15 

o 
o 
o 



10 30 

10 30 

11 15 



I 

Judand Ifles — ■ 
Ireland Weft Coaft 
Ireland South Coaft 
John de Luce — 

K 
Kentilh Knock — 

Killiars - 

Kingfale in Ireland 
Kilduyn — — 
Kildive — -• — - 



o 

3 k 
5 
10 



NandS 
NandS 
NandS 

ssw 

SW 
SWbyW 

wsw 
w. 
w. 
w. 

NWbyW 

N W 
N W 
N W 
NNW 
N NW 
Nby W 



o N and S 

o SW 



15 
30 



Lifbon - 
St Lucas 
London — — 
Leith — — 



" u 3 



o 
3 
4 
7 
9 



o 

o 

30 

30 

o 



15 
15 

o 

30 



WbyS 
NNW 



NandS 
SW 
WSW 
WNW 

NW ' 



SWbyS 
S WbyS 
SW 
WSW 
Lawre- 
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Lawrenefs — 

Lynn without — — 

Lundy Ifland 
Lynn — - 
Lanion 



Land's-end of England 

Lizard — — 

Lambay — - — ■ 

Lewftoff •*- • 

Lenow •— * u — 

M 
Maes within ♦— -*— • — < 
Maiden — r -— -^ — 

St Mark — 

St Matthew's point 

Moufe-hole - ■ 

Mounts Bay -r— — ■* — 

Millford • — — 

Moonlefs — — • — 

St Maloes — — — — — 
Magnes Sound «—.—.— 

Macknel's Caftle -* -, 

Jfle of Man — — ■ 
Marget Rpad — *■ 



N 
Newport Ifle of Wight 
Nore -r- — r- — 
North Cape — r— 
Nantz River without 

Newcaftle — 

St Nicholas Ruflia t- 
Needles -~ t— — » 
Normandy Coaft *— . 
Na?$ **«■» «*■« 



10 



wsw 

WbyS 
Wby S 
W. 

Wby N 
WN W 
WN W 
NWbyW 
NWbyN 
NWbyN 



SbyW 

SbyW 

SWbyS 

SWbyW 

WSW 

WSW 

Wby S 

WbyS 

WbyS 

NWbyW 

NWbyW 

NW 

NbyW 



NandS 
NandS 
SW 

sw 

WbyS 
WbyN 
NWbyN 
NNW 
NbyW 
Orkneys 
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O 

Orkneys — — 
Orwell — 

Orfordnefs — — - 

Orfordnefs without the Banks 
Orfbrdnefs within the Sands 



Portfmouth — — ■ 
Poi&ou South Coaft — 
Pens — — — — 
Porthus . — — -T- — 
Portugal Coaft — — 
St, Pauls in the Haven - 

Plymouth — 

Podefemfk in Ruflia — 
Thwart of Plymouth — 

Portland — — 

Peterport — — •— 
Picardy Coaft — — 



Queenborough — — 
Quebec in Canada — 

R 

Rebdan — — — 
Rochefter — * — — 
Rumney — — — 
Ramkins — — — 
Robin Hoods Bay — 
Rott^dam — — 
Rovain — — — 

Rochel without 

Roan River within — 
Raipfey ~~ — 



H.M. 



U 4 



3 





SW 


9 





N W 


9 


45 


NWbyN 


10 


30 


NNW 


11 


'5 


Nby W 








NandS 


3 





SW 


3 


o SW 


3 


sw 


3 





S W 


6 





W. 


6 





W. 


6 


J 5 


WbyN 


7 


30 


WNW 


8 


J 5 


NWbyW 


8 


»5 


NWbyW 


10 


30 


NNW 








NandS 


6 





W. 





45 


Sby W 





45 


SbyW 


1 


3o 


SSW 


1 


30 


SSW 


3 





SW 


3 





SW 


3 


45 


SWbyW 


3 


45 


SWbyW 


3 


45 


SWbyW 


5 


15 


WbyS 
Rye 



8?4 

Rye — 

Rhodes 
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ii 



15 NbyW 
15 NbyW 



Shooc 

Along the Swin 

Sheernefs 

Slevee ■ 



Southampton 

Spits 

Shotland 

Scilly 

Scarborough — — ■ 

Sound - — — — 

Staples — — - 

Severn — - 

Seven Ifles — — 
Stockton — — 
Spurn — — — 
Salcomb — — 
Start — — — 
Sedmouth — — 

Selberg — 

Seven Cliffis — 
Shoram — — 
Seyn-Head — — 
Senegal — — - 

T 

Terveere within — - 
Thanet Ifland — 
Terveere without • 
Tinmouth — — 
Tees Mouth — 
Teneriff — — ■ 
Torbay — — : 



p 
o 
o 
o 
o 



3 

3 

3 

3 

3 

4 

4 

5 

5 

6 

6 

6 

9 
9 

9 



o 

o 

o 

o 

o 

o 

o 

45 

45 

45 

45 

3o 

3o 

15 

15 
o 

45 

45 

o 

o 

45 
10 30 
10 30 



NandS 

N and S 

NandS 

NandS 

NandS 

NandS 

SW 

SWbyW 

S WbyW 

SWbyW 

SWbyW 

WSW 

WSW 

Wby S 

Wby S 

W. 

WbyN 

WbyN 

NW 

N W 

NWbyN 

NNW 

NNW 



45 

30 

30 

o 

o 

o 

15 



SbyW 

ssw 

SS w 

s w 
s w 

SW 
WbyS 
TexeJ 
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H.M. 
Texel — — 
Tergon — • 

U 



Urk — — — — — 
Ufe — — — — — 
Vqurd — — — — — 
Ufhant without — — — 
StVallcry — . — — — 

W 

IQe of Wight — — — • 

Winchclfea — — 

Weilands — — — ' — 
Whitby — ~ — — 
Waterford in Ireland — — 
Weymouth — — — — 
Wells — — — — 
Weymouth Key — — — 

Off the Ifle of Wight 

Winterton — — — . — 



Youghal in Ireland 
Yarme — — 
Yarmouth Road - 
Yarmouth Pier — 
Yarmouth Town — 



Zealand Coaft — 
Zuric Sea — — 



7 


30 


WNW 


9 


45 


NWbyN 








NandS 


3 





S W 


4 


3o 


wsw 


6 





w. 


10 


30 


NNW 








NandS 





45 


Sby W 


1 


3o 


ssw 


3 





sw 


4 


3o 


wsw 


6 





w. 


6 





w. 


6 


45 


WbyN 


8 


15 


NWbyW 


9 





NW 


4 


3o 


WSW 


6 


45 


WbyN 


8 


15 


NWbyW 


9 





N W 


9 


45 


NWbyN 


1 


30 


SSW 


3 





S W 



IN this Tide-Table, the firft Column contains 
the Names of the Sea Ports ; the fecond is the 
Hour and Minute of high Water, or the Days of 
the full and change at the Port, againft which it 

ftands, 
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ftands, or the Hour and Minute to be added to the 
time of the Moon's fouthing, to find the time of 
high Water at the faid Port. The third Column 
(hews upon what point of the Compafs the Moon 
makes full Sea, at the place againft which it 
ftands. 

EXAM? LE. 

I would know upon what Point of the Compafs 
the Moon is, and what is the Hour of die Day, 
when it is high Water at London Bridge, on the 
Day of the full or change, 

LOOK for London in the Tide-Table, and a- 
gainft it you find in the fecond Column, 3 Hours 
00 Minutes, and in the third Column S W •, which 
fhews that a South-Weft Moon makes high Watef 
at London Bridge, and that on the Days of the 
Full and Change it is high Water at London Bridge 
at 3 o'Clock. But for any other age of die Moon, 
add the Hour and Minute which ftands againft 
the Port, propofed to the Hour and Minute of 
the Moon's fouthing, their fum (abating 12 if it 
exceeds) is the time of high Water next morning, 
&c. of which hereafter. 

Note. It is high Water when the Moon is upon 
both the oppofite Points of the Compafs •, as if a 
South- Weft Moon makes high Water at London 
Bridge, a North-Eaft Moon will do the fame -, 
and if it is high Water at 3 in the Afternoon, it 
will be high Water at the fame place at (near) 
3 the next Morning alfo. 

BUT as finding the time of high Water de- 
pends upon the Moon's fouthing •, and that is to 
be found by the Golden Number, and the Epaft, 
it is necefTary firft to know how to find them a$ 
follows. % 
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i f To find the Golden Number. 

DIVIDE the Year of our Lord by 19, and 
the remainder with 1 added to it, is the Golden 
Number. 

Example. I defire to know what is the Golden 
Number for the Year 1734, 

24 

Remainder — - — — 5 

To which add 1 

The Sum is the Golden Number T 

2. To find the Epaff. 

MULTIPLY the Golden Number by n, 
divide the Produ6t by 30, the Remainder is the 
Epaft. Or add 1 1 to the Epaft of any one Year 
it gives the Epadt for the Year following, calling 
away 30, if the Sum exceeds 30. 

fyamfk. what i$ the Epaft for the Year 1733. 

The Golden Number is ■ 5 

Multiply by — — — — — 11 
TheProdudis — — — — 55 
From whence take — — — 3£ 

The Remainder is the Epa& 25 

The Epafl: fpr 1733 is — — — 25 
To which ad4^- — — — ~~~IL 
The Sum is -~- — — - — — 36 
Call away — — — 3o 

Remains the Epadt for 1734, viz. - 6 

3. To 
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3, To find the Moon's Age. 

ADD the Epaft, the Day of the Month, and 
the Number of the Month from March (account- 
ing March i, April 2, &c.) altogether the Sum 
(calling away 30* if it exceed 30) is the Moon's 
Age. 

Example. How many Days old is the Moon 
June 16 1733. 

TheEpaft in 1733 is — — 25 
June is the 4th from March — 4 
The 16th Day — — — 16 
The Sum — — — — "45 
Caft away — — — — 30 
Remains the Moon's Age — 15" 

4. To find what Day the Moon Changes. 

ADD the Epaft, and the Number of Months 
from March together, and fubftraft the Sum from 
30, but if the Sum amount to 30, or more, fub- 
ftrad it from 60, the Remainder is the Day of 
the Moon's changing. 

Example. I defire to know what Day of June 
in the Year 1733, the Moon will change. 

THE Number of the Month from March In- 
clufive is 4, the Epa£t is 25 ; the two added to- 
gether make 29, which taken from 30 there re- 
mains 1, which fliews that the Moon changes 
June 1, 1733. 

5. To find the Time of the Moons fouthing. 

MULTIPLY the Moon's Age by 4, and 
4ivide the Produdt by 5, the Quotient is the Hour 

to 
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to which for every one that remains, add 12 
Minutes, it gives the time of the Moon's fouthing. 

Example. I defire to know what time the Moon 
fouths, June 7, 1733. The Moon will be found 
by the Rule above, to be 6 Days old, on the 7th 
of June 5 multiply 6 by 4, it produces 24, which 
divided by 5 the Quotient is 4, and 4 remains, 
which ftiews that the Moon fouths at 48 Minutes 
after 4 o'Clock that Day. 

BUT there is another Method for finding the 
Moon's fouthing, which I have feen in a Book 
in Engli/b. The Author entitles it, How to know 
the time of the Moon's coming to South, only by a 
fight of the Moon at any time of the Day or Night ; 
and the Method being fo eafy in Pra&ice, and fo 
mathematically true, as well as familiar to all 
Capacities 5 I thought it was not proper to omit 
it. 

THIS way of finding the Moon's fouthing, 
is grounded upon this known and undeniable Truth, 
that the new Moon, or when fhe is with the Sun, 
fouths at Noon ; and confequently the Moon when 
at the full, or oppofite to the Sun, fouths at 
Midnight 5 when fhe is half full, or at what is 
called the Quarters, fhe fouths at fix o'Clock ; 
in which we may obferve, that when the Weft half 
of the Moon is light, fhe fouths at fix in the 
Evening 5 and when the Eaft half is light, fhe 
v foutlis at fix in the Morning, when the light 
part of the Moon is feparated from the dark part 
by a ftrait Line, or Diameter, drawn through her 
Center divides her into two equal parts. 

THIS being premifed, and there being, as a- 
bove obferved, twelve Hours difference, between 
the time of her fouthing at the Change, or new 
Moon, and that at the full Moon, the Author 
fuppofes the vifible Semi-Surface of the Moon to 
be divided into twelve parts, equal parts upon the 
2 globular 
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globular Surface of the Moon, but unequal as 
they appear at the Earth (nearly) like the orthogra- 
phic proje&ion, and thefe Circles to be marked 1, 
*> 3f 4» &*• to 12 (See Fig. A, Plate VIII.) 
reckoning from the Primitive on the Weft fide 
of the Moon, coming to 6 in the Diameter, or 
Line, which croffes the Center of the Moon, and 
divides her in two equal parts, and ending at 1 2 
on the Eaft part of the Primitive: This done when 
you fee the Moon pardy illuminated, compare 
her with the Figure, and confider tp which of the 
Circles, the light part may be imagined to ex* 
tend, and the number or Figure upon that Cir- 
cle, is the time of the Moon's fbuthing. 

Example. Suppofe the fhaded part of the Moori 
N 5 S W was enlightened, it fhews that the Moon 
fbuths that Day at 5 o'clock 5 and becaufc the 
light part is on the Weft Side, the Moon fouths 
at five in the Afternoon •, but if all that part of the 
Moon had been light, that is light in the Figure 
viz. N E S 5, the Number 5 upon the Arch, 
would fhow that fhe fouths at five o'Clock, but 
the light part being on the Eaft, Side, lhews that 
Ihe fouths at five in the Morning. 

& To find the Time of high Water. 

TO the Hour and Minute of the Moon's fouthing, 
add the Hour and Minute found in the Tide-Table 
againft the Port propofed, the Sum is the time 
of high Water at the faid Port, but if it exceeds 
12 Hours, eaft away 12, and the Remainder is 
the time of high Water next Morning. 

Example. I defire to know the time of high Water 
at London Bridge on the 7 of June 1 733 above men- 
tioned.' 

The 
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H.M, 

The Moon fouths that Day at — — 4 48 
Time againft London in the Tide Table 3 00 

Sum is high Water at London Bridge 7 48 



THUS much I thought was neceflary to be 
inferted, not only as to the Theory of the Tides, 
and the original Caufe of the flowing and ebbing of 
the Sea in general, but with refped to the attual 
Calculation of their Motions, and the determining 
the times of high Water at any place propofed 
in particular, which being done, and before I quit 
this Subjed of the Fluctuation of the Water in 
different parts of the World, it may not be amifs 
to obferve, that fome whofe over Curiofity have 
led them into Extreams, and they allowing the 
abovementioned Hypothefis of the Tide, to be 
agreeable to both Reafon and Experience, as well 
as to the Principles of Philofophy, would ftrain 
it beyond it's bounds, and from fome Principle of 
the fame Nature, would account for the overflow- 
ing of the River Nile ; but as that proceeds from a 
quite different Caufe from that of the ebbing and 
flowing of the Sea, I prefume it will be no unnecef- 
fary Digreflion to give the following true and natu- 
ral Reafons for that too, (and the rather becaufe it has 
formerly been looked upon as fomething fuperna- 
tural, or as a fort of a Prodigy) that die indu- 
ftrious Enquirer may be informed on one hand, as 
well as their Miftakes may be redtified who would 
draw Inferences from wrong Foundations on the 
other. 



Of 
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Of the Natural Caufe of the overflowing of the River 
Nile in Egypt. 

TO go fo far back towards the original, as to 
give a Natural or Philofophical Reaibn for the 
exceflive Rains, at certain Seafons of the Year, 
near or between the Tropics, would take up more 
time and room, than this Treat ife of General Geo- 
graphy will admit of ; but Experience, grounded 
upon the moft natural and philofophical Reafons, 
convinces us that there are almoft perpetual Rains 
from April or May, till July or Auguft, in places 
lying near or within the northern Tropic ; and 
this being proved and allowed, it will not be diffi- 
cult to account for the Annual overflowing of the 
River Nile, which rifes in about fourteen or fifteen 
Degrees of North Latitude, or about nine Degrees to 
the Southward, of the the Tropic of Cancer ', and 
in it's Courfe to the Northward, it crofles the 
faid Tropic before it comes to the Mediterranean* 
or Levant, which lies in above thirty Degrees of 
North Latitude, and as it is fo large a River, and 
runs through the low Grounds of Egypt, it muft 
be fupplied by a great Confluence of Rivers, and 
receive all thofe heavy Rains that fall in, or near 
it's paflage, and having no way to difgorge it 
felf, till it empties it felt into the Levant, it is no 
more difficult to account for it's overflowing the 
low Lands of Egypt, in it's paflage through it 
than it is to account for a Land flood, after a 
fudden heavy Rain in England, or in any other 
place; this Confideration makes the overflowing 
of the Nile, fo far from being a Wonder, that it 
would be a much greater Wonder, and more diffi- 
cult or rather impoffible to be accounted for, if 
all thefe exceflives and durable Rains that fall 
in the Nile> and that from the adjacent Country 

defcend 



Chap. 3?. iftfmverjal Geography* 833 

defcend into it, could vent themfelves without 
fome vifible way of being conveyed to the Sea* 
and the River Nile not be affe&ed with it ; buc 
feeing the vaft confluence of Water, proceeding 
from thofe exceflive Rains, has no other vent buE 
by the Nile, it will neceffarily follow, that the 
Nik muft overflow it's bounds at thofe rainy Sea- 
fons, and yet it's Inundation has no dependancc 
upon the Moon, nor upon the natural Caufes, a- 
bove aflignedj for the regular flowing and ebbing 
of the Sea* 
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CHAP. XXXVIII. 

Of the Bearing of Places, or the Points they lie 
in, from one another 

PROPOSITION I. 

2*0 know in each Place the four Cardinal Points, and 
the intermediate ones. 



TH I S is the mofl: neceffary Problem in the 
whole Art of Navigation, for without it 
there is no .directing a Ship ; and the want of this 
very thing hindered the Antients from failing far. 
And herein is the chief Difference between the an- 
tient and modern failing ; for the Antients had no 
certain Method to find the North and South Points 
at any time 5 and therefore durft not truft them- 
felves into the wide Ocean ; but only coafted a- 
long the Shores, that they might by fome Signs 
know where they were. 

THE Antients had two ways which are fervi- 
ceable to the Moderns, for finding the North and 
South (or a meridian Line) from which the other 
Points are eafily known ; 1 . By the Stars at Night, 
particularly the Uttle Bear, and the Star in it's 
Tail, called the Pole-Star * 9 which was much famed 
with Antiquity, and ferved to fliow them the 
North, and thereby all the other Points ; for fuming 
their Face to it, the Eaft was on the right, and the 
Weft on the left, and the South behind; and they 
had a Circle with the Points on it, and bringing 
% the 
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the North and South Point, to the meridian Line, 
the other Points were ken at once. 

B UT by Day they ufedthe Sun fifing or fetting, 
as we fheWed in Chap, xxviii. 

2. ANOTHER Method they had Was by 
knowing the Situation of the Shores, and of one 
Promontory from another t, for when one Point was 
thus known, either from the Maps, or by Ob- 
servation aftd Experience, fhey could in failing 
find the reft ; but then they could not go far from 
the Shores, which directed them as to the Points 2 
for they could not at all times ufe the Sun and 
Stars for that end. 

3. A third Method they ufed, Was by obferviflg 
the Points they had run in •, for knowing how they 
firft directed the Ship, and how much they turn- 
ed again, their Courfe from that Point, they 
knew the other Points. 

FROM whence the Reafon appears of theif 
imperfedt and dangerous failing •, viz. their not 
knowing the Points in the wide Ocean, fo as to 
tell how to fteer. 

THIS third Method by observing the Ship's 
Courfe, is of no ufe when the Ship is turned to 
a great many Points by the raging Sea and 
Waves. 

SO far of their Method of finding the Meri- 
dian Line, which was fo imperfedt, that they durft 
never truft themfelves in the vaft Octean, and fo 
never knew America. 

WE have now a plain and eafy Method of 
finding the North and South Points, and all the 
reft from them, by the help of that wonderful 
Property which the Loatd-ftone, and all Needles 
of Iron touched with it's Poles, or lying long near 
it, or even lying long in the Meridian Line, are 
found to have * which is, that they turn to the 
North and South, if not hindered j the Load-ftone 
X 2 having 
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having two oppofitc Poles, of which the one turns 
always to the North, the other to the South, and 
the other Parts to the other Points ; but the North 
and South Pole of it is only confidered : and the 
fame Property it communicates to a Rod of mafly 
Iron, or a fmall Needle, but in a contrary way ; 
for the end of the Needle drawn on the North Pole 
of the Load-ftone, turns to the South; and that 
end which is applied or rubbed on the South Pole 
of the Load-ftone, turns to the North, and is 
called the North Pole of the Needle: which won- 
derful Property of the Load-ftone was unknown 
to the Antients, though, which is ftrange, they 
were acquainted with it's other Property of draw- 
ing Iron to it, 

T HUS the North and South Points may be 
cafily found by hanging the Load-ftone, which is 
carried to Sea with them, by a Thread, that it 
may turn itfelf eafily to the North and South ; but 
'tis better done by applying a Needle to die 
North Pole of the Load-ftone: for recovering it's 
Virtue, and drilling a Cap in it's middle, and 
laying it on the Top of a fharp brafs Pin, fo that 
it may move freely, it will, when it refts, fhow 
the North and South. 

PROPOSITION II. 

To make the Sea Compafs. 

D I V I D E a Circle drawn on a Chart into thirty 
two Points, and chufe one of them for the North* 
mark it with the Flower-de-Luce, and count the o- 
ther Points from it, which are to be marked on it. 

THEN let the magnetic Needle be fixed under 

the Circle drawn on the Chart, fo as the middle 

of the Needle may be under the Center, and the 

North Pole on the Chart may be fixed to the North 

2 End 
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End of the Needle ; then placing the Needle and 
Chart, fixed to it above, on the brafs Pin, that it 
may move freely, it will turn about, 'till the Needle lie 
in, or near, the Meridian Line. By the lielp of this 
Cbmpafs they can go thro* the vaft Ocean to the 
moft remote Parts, being guided by the Diredtion 
of the Needle, We faid near the Meridian Line, 
for it doth not point exa&ly to it ; for which fee 
Prop, vi, following. 

PROPOSITION III. 

Infinite Points may be drawn on the Compafs ; Seamen 
count Jixteen in fmall Voyages, and thirty two in 
greater, hutfixty four in the great eft. 

O F this we have fpoke in Chap. xx. whence 
may be had an accurate Explication. The Por- 
tuguefe call the Points Rhombs. 

PROPOSITION IV. 

The magnetic Needle {as alfo the Poles of the Load- 
ftone itfelf) points direfit North only in a few Places 
but in moft Places declines a little to the Eaft or 
Wefty and that unequally \ and fo doth not point 
due North and South. 

FOR at one of the Iflesof the Azores, or Flan- 
drian Iflcs, called el Corvo, there is no Declination 
from the Meridian, and the Needle lies exadtly in 
it •, and 'tis fo in fome others, tho' not all Parts 
of that Meridian, In Places fituated efcftward from 
this Ifland to the Promontory of Africa, called 
Cabo das Agulbas ( not far from the Cape of Good- 
Hope) the Needle declines eaftward unequally ; fo 
that to the Ifles of Triftan de Cunha y and feventy 
Degrees further, the Declination increafes fo as to 
X 3 be 
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be about thirteen Degrees there ; and from thence 
it (kcreafes all the way to Places near the Pro- 
montory of das JgulbaSy in which there is again 
no Declination, And from that Place towards In- 
dia the Declination begins to the weftward. The 
Declination at Hamburgh is nine Degrees , at Am- 
sterdam about five Degrees, tho* formerly it was 

more, 

OBSERVATIONS teftify, that th? De- 
clination is not always the fame, but changes in 
procefs of time. At tendon in 1580 it was found 
to be eleven Degrees fifteen Minutes \ but in the 
Ye^r 1 6 % 2 it was only fix Degrees thirteen Minutes •» 
and in j 63 4 it was four Degrees fix Minutes ; Ob- 
servations being made, both with old and new 
Needles. At Paris in 1640 it was three Degrees, 
and in 1610 it was eight Degrees, and the fame is 
obferved in other Places, 

BEFORE the Variation of the Compafs was 
obfervedto alter, or be different at the fame place at 
different Times \ it was fuppofed, by fome, that 
the general Pofition of the Needle, towards the 
North and South, and yet not exa&ly to thefe 
points in all Places, or rather in but few places, 
was occafioned by the Excavations of fome parts of 
this terraqueous Globe ;' or by magnetical Veins, col- 
laterally refpefilng the Needle^ &c. But this Opinion 
was foon exploded, when the Variation of Variation 
was difcovered •, for if the pofition of the Compafs 
(whether dire&ly North and South, or with fome 
deviation from the Meridian, which is called the 
Variation) had been always the fame in the fame 
place, there would be room to believe that That 
pofition of the Compafs, was occafioned by thofe 
jE&cav^ions or Adamantine Rocks, t$c. but as we 
lipc} the Variation alters, there muft be fome other 
Keafons afligned for the different Pofition or direi&i- 
©A Of &e fnagneticaj Needle, But 3$ a, Frinciptt 

to 
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to go upon, I fhall rank fome authentic Obfer- 
vations, of the Variation of the Compafs in their 
proper Order, with the time when they were taken, 
and from thence prove the probability of the Va- 
riation of the Compafs (however irregular it may 
* fcem) being reducible to a regular Motion. 

D. 

1580 At Limehoufe^ London 11 

1622 At London — 6 

1634 At London — 4 

1640 At Paris ~ — 3 

1666 At London — o 

1670 At Batterfey near London - 2 
1701 In the Channel — — 7 

A N D to this may be added, that at the writing 
here of Anno 1734, the Variation at London* is 
more than one Point wefterly. 

I have inferted this Catalogue of Obfervations 
of the Variation of the Compafs, to prove that 
the Variation alters, and not only fo, but in a 
fort of a regular Manner too, as having been above 
eleven Degrees eafterly in the Year 1580, and 
then gradually decreafing to fix, four, three, 6fr. 
and doubtlefe fome time between the Year 1640, 
and the Year 1666 there was no Variation ; be- 
caufe in 1666 the Variation was wefterly, increas- 
ing to two, feven, and now above twelve Degrees ; 
how far it may advance further that way, before 
it come at it's Period, Time only can determine \ 
nor are we certain what was it's utmoft limits 
eafterly before the aforelaid Year 1580, or when . 
it was at thofe limits *, but certain it is that this re- 
gular Motion of the Variation, asobferved, corro- 
borates, or rather confirms, that excellent Theory 

X 4 o 
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of the celebrated Dr Halley as to magnetical Poles, 
&c, hereunto fubjoined (*), 

PRO* 



(/) The leaf ned Dr Hajh) 
having made a Colk&ioo of the 
exacleft Obfervations he could 
procure, and carefully compar- 
ed and corutdered them toge- 
ther; thence deduces the follow- 
ing Conclufions, concerning the 
Variation of the magnetical 
Needle. See Pbilof. Tranfaft. 
N°. 148. 

1. That in th$ Year 1683, 
the Variation was to the Weft 
over all Europe ; but more in 
the eaftern Parts than the weft- 
cm. 

z. That on the Coaft of A> 
merica, about Virginia, New- 
England, and New found- land, 
the Variation is likewife wefter- 
]y ; and increafes all the way to 
thofe that go northerly along 
the Coaft : To as to amount to 
above twenty Degrees at New- 
found- land, nearly thirty in 
Hud/on* $ Strieghts, and fifty fe- 
ven in Baffin's Bay. But it di- 
minifhes to thofe that fail eaft- 
ward from this Coaft. And 
from thefe two Obfervations it 
feems to follow, that there ought 
p> bean eafterly Variation, ojr at 
leajf not a wefterly one, Jome- 
fobere between Europe and the 
North Part of America: and 
this wp may conjecture happens 
about the moft eaftcrly or the 
Ifercera Iflands. 

3 . TM on the Coaft of Bra* 
J}1 there is an eafterly Variation 
which increafes confiderably in 
failing to the fouthward ; fo as 
to be twelve Degrees at Cape 
IWfc *»4 ^pntv an<J a Wf 9. 



ver againft the Plate River : an$f 
from thence failing fouthwefter- 
\y to the Strieghts of Magellan* 
it decreafes to feventeen De- 
grees; and at the Weft Entrance 
of thofe Strieghts it is but four- 
teen. 

4. That to the eaftward of 
Brafil, properly fo called, this 
eafterly Variation decreafes, 
fo as to, be very fmatt at the 
Iflands of St Helen, and Af 
eenjton; and to vanifli about 
eighteen Degrees of Longitude 
Weft from the Cape of Good- 
Hope, where the Needl* points 
due North and South. 

5. That to the eaftward of 
the foreiaid Places, a weftwa/oV 
Variation begins; which ob- 
tains in the whole Indian 
Ocean ; and amounts to eigh- 
teen Degrees- under the very 
Equator; about the Meridian 
of the northern Part of Mada* 
gafcar: and near the fame Me- 
ridian in thirty, nine Degrees of 
South Latitude it amounts to 
twenty feven Degrees and a 
half. From thence eafterly the 
Weft Variation decreafes gra T 
dually, fo as fcarce to exceed 
eight Degrees at Cape Comorin, 
and not above three upon the: 
Coaft of Java; but about th$ 
Molucca Iflands there is no Va-i 
riation at all. The Ca r e is like* 
wife the fame, a little to the 
weftward o( Van Pieman* % 
Land. 

6. That to the eaftward of 
the Molucca'* and Van Diemarii 
kmd, in §Qutl* tenure, % beif 

II 
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PROPOSITION V. 

To find the 'Declination of the Needle from the North 
in any Place. 

F I N D a Meridian Line by the Heavens, as we 
Jhew'd by feveral ways in Chap, xx, and by that 

may 



is found another eafterly Varia- 
tion, tho' Jefs than the former 
both in Extent and Degree : for 
at the Ifland of Rotterdam it is 
^enfibly lefs than upon the Eaft 
Coaft of New Guinea. And to 
obferve the Proportion wherein 
it decreafes, we may reafonably 
fufpect that it vanifhes about 
twenty Degrees farther to the 
Eaft, or about two hundred and 
twenty five Degrees Eaft Lon- 
gitude from London, in twenty 
Degrees South Latitude; and 
that there a wefterly Variation 
begins. 

7. That the Variations ob- 
ferved at Baldivia, and the 
Weft Entrance of the Streights 
of Magellan, (hew that the Eaft 
Variation, explained in the 
third Obfervation, decreafes a- 
pace, and cannot reafonably ex- 
tend many Degrees into the 
South Sea, from the Coaft of 
Peru and Chili ; leaving room 
for a fmall wefterly Variation, 
in that Traft of the unknown 
World, betwixt Chili and New 
%,eland, and betwixt Hounds 
Ifland and Peru. 

8. That in failing Nortb- 
Weft from St Helen's Ifland by 
jtfeenfion, as far as the Equators, 

tkt &ft VamtioQ continues 



very fmall, or a^it \vere con- 
ftantly the fame. Sa that m 
this part of the World, the 
Tracl of the Ocean where no 
Variation appears, is not extend- 
ed in the Plane of any Meri- 
dian, but rather North* Weft. 

9. That in the Entrance of 
Hudfon*s Streights, and the 
Mouth of the Plate River, tho* 
thefe are nearly under the fame 
Meridian, yet in the one the 
Needle varies twenty nine De- 
grees and a half to the Weft; 
and twenty and a half to the 
Eaft in the other. Whence 
plainly appears the Impoffibility 
of accounting for thefe Varia- 
tions, by the Suppofnion of 
two magnetica! Poles, and m 
Axis inclined to the Axis of the 
Earth : from whence it fhould 
follow, that under the fame 
Meridian the Variation lhould 
in all Places be the fame way. 

In order to explain thefe Phe- 
nomena, Dr Hal ley fagacioufly 
fuppofes the Globe of the Earth 
to be a great Magnet, having 
four magnctical Poles; two 
near the North, and as many 
near the South Pole of the 
Earth; and that the Needle it 
governed by each of thefe 
Pole*, whiltt the Virtue of the 
neareft 



842 *£bt Comparative Part Sect. VI. 

may the Declination of the Needle readily appear; 
but for Sea-raens Ufe the following Propofition will 
fliow it more readily. 

PRO- 



seared Pole predominates over 
that of the more remote. 

But many Particulars being 
required to determine the Place* 
of thefe Poles with cxattnefs; 
the Doctor determines them 
thus by conjecture. He places 
the North magnetic Pole near- 
eft to us, in or near the Meri- 
dian of the Land's End of Eng- 
land v and not above feven De- 
grees from the North Pole. By 
this Pole the Variations in all 
Europe, and Tartary, and the 
North Sea are principally go- 
verned; tho* it.ii foraewhat af- 
fected by that other northern 
magnetic Pole, fituated in a 
Meridian paffing thro" the mid- 
dle of California, and about 
fifteen Degrees from the North 
Pole of the World. To this 
the Needle has chiefly refpedl 
in all North America, and in 
the two Oceans, on either fide 
thereof, from the Azores weft- 
ward, up to Japan, and be- 
yond. 

The two fouthcrn magnetical 
Poks are fomewhat farther di- 
flant from the South Pole of 
the World; the one, being a- 
bout fix teen Degrees from, it, is 
m a Meridian twenty Degrees 
to the weftward of Magellan** 
Streights, or ninety five De- 
grees Weft from London. This 
commands the Needle in all 
South America, in the Pacific, 
and the greateft Part of the£- 
tbiopic Ocean. 



The fourth Pole fcems to 
have the greateft Virtue, and 
largeft Dominion, being furtheft 
diftant from the Pole of the 
World, viz. about twenty De- 
grees; in a Meridian paffing 
thro 9 New Holland, and the 
Celebes, about one hundred and 
twenty Degrees from London. 
This Pole predominates in the 
South of Africa, in Arabia, and 
the Red-Sea ; in Perfia, India, 
and its Iflands, and all over 
the Indian Ocean from the Cape 
of Good-Hope eaftwards, to the 
middle of the great South Sea, 
that divides Afia from America. 
It remains to be mown how 
the Conclufions fet down are 
deduced from this Hypothecs. 
And that the whole may be 
the better underftood ; either a 
Globe or Map fhould be ufed, 
whereon the four magnetical 
Poles are to be placed in the 
Situations above defcribed. 

And firft, it is plain, that our 
European magnetical North 
Pole being in the Meridian of 
the Land's End of England, all 
Places more eafterly than that, 
will have it on the Weft Side 
of their Meridian, and confe- 
quently the Needle refpe&ing 
it, with it's northern Point, 
will have a wefterly Variation j 
which will ftill increafe in fail- 
ing eaftwards up to fome Me- 
ridian of RuJJia, where it will 
be greateft; and from thence 
decreafe again. Thus at Breft 
the Variation is but one De- ' 
gree 
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PROPOSITION VI. ~ 

To explain the Method which Seamen ufefor correcting 
their Sea-Compafs •, and to find the Declination of 
the Needle. 

K N O W I N G the Declination of the Needle 
in the Place where their Compafsis made, they re- 
move 



gree and three Quarters, at 
London four Degrees and a half; 
but at Dantzic feven Degrees 
Weft. Weftward of the Me- 
ridians of the Land's End, the 
Needle ought to have an eafter- 
Jy Variation i but that by ap- 
proaching the 4mtrican North 
Pole f which lies on the Weft 
Side of the Meridian, and feems 
to have a greater Force) it is 
thereby drawn to the weftward; 
fo as to balance the Direction 
given by jhe European Pole, 
and malce'a fmall Weft Varia- 
tion in the Meridian of the 
Land's End itfelf. Yet the Do- 
ctor fuppofes, that about the 
Meridian of the Ifle ofTercera, 
our neareft Pole may fo far pre- 
vail as to give the Needle a fmall 
turn to the Eaft, tho' it be but 
a little Space ; the Counter- bal- 
lance of thefe two Poles per- 
mitting no confiderable Varia- 
tion, in all the eaftern Parts of 
the Atlantic Ocean, near upon 
the Weft Coafts of England, 
and Ireland, France, Spain, and 
fiarbary. 

But to the weftward of the 
^Azores, the Power of the A- 
pterican Pole overcoming that 
p( the European, the Needle is 
chiefly affefted by that, and 



turns ftill more and more to- 
wards it, and as you approach 
it. Whence it happens, that on 
the Coaftof Virginia, New-Eng* 
land, New found- land, and in 
Hud/on'n Streights, the Variation 
is weftward ; that it decreafes 
as you go from thence towards 
Europe ; and that it is lefs in 
Virginia, and New- England, 
than in New-found-land and 
Hudfon's Streights. 

This wefterly Variation a*> 
gain decreafes as you pafs over 
North America ; and about the 
Meridian of the middle of C*- 
lifornia the Needle again points 
due North; and from thence 
weftward to Yedzo and Japan, 
doubtlefs the Variation is eafter- 
ly 5 and half crofs the Pacific 
Sea not lefs than fifteen De- 
grees. And this is propofed 
as a Trial of the Hypothefis, 
that the whole may be examt- 
ed thereby. And this Eaft Va^ 
riation is fuppofed to extend o* 
ver Japan, Yedzo, Eaft Tarta- 
ry, and Part of China, 'till it 
meet with the wefterly, which 
is governed by the European 
North Pole, 

The EfFec? is much the fame 

towards the fouth Pole, only 

here the South Point of the 

Needle 
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move the Flower-de-Luce fo many Degrees from 
the North End of the Needle eaftward, if the De- 
clination 



Needle is attracted. Hence it 
will follow that the Variation 
on the Coaft of Brafil, at the 
River Plata, andfoon to the 
Streights of Magellan, mould be 
eafterly ; if we fuppofe a Pole 
fituate about twenty Degrees 
more wefterly than the Streights 
of Magellan. And this eafterly 
Variation extends eaft ward over 
thegreateft Part of the Etbie- 
fic Sea, *till it is counterpoised 
by the Vinue of the other 
Southern Pole ; as it is about the 
middle betwixt the Cape of 
Good-Hope, and the Ifles of Tri- 
fian d'Acunha. 

From thence eaftward the 
Afiafic South Pole prevailing, 
and the South Point of the 
Needle being att rafted thereby, 
there arifcs a Weft Variation 
very large, both in Quantity 
and Extent; on account of the 
great Diftance of this magne- 
tical Pole from the Pole of the 
World. Hence in all the Indian 
Ocean, as far as New-Holland \ 
and beyond, there is conftantly 
a Weft Variation 5 fo that un- 
der the Equator itfelf, it a- 
mounts to eighteen Degrees, 
where it is greateft. .About 
the Meridian of the Ifland Ce- 
lebes, being likewife that of this 
Pole, the wefterly Variation 
ceafes, and an eafterly begins, 
which reaches according to the 
Hypothefis, to the middle dx 
the South Sea, between New- 
Zceland, and Chili; leaving 
foom for a fmall Weft Varia- 
tion, governed by the Ameri- 



can South Pole, which, by the 
fixth and feventh Obfervarions, 
was (hewed to be in the Pacijte 
Ocean. 

Hitherto the Confederation of 
the Variation has been fimple : 
whilft no more than two mag- 
netical Poles were regarded at 
once ; but under the Equator, 
and thro' all the Torrid Zone, 
refpeft muft be had to all four 
Poles ; and their Positions muft 
be well confidered; otherwise 
it will not be eafy to determine 
what the Variations mould be : 
the neareft Pole proving always 
the ftrongeft 5 yet not fo bur 
that it is fometimes balanced 
by the united force of two more 
remote; a notable Jnftance 
whereof we have in our eighth 
Obfervation; where we find 
that in {ailing from St Helen's, 
by the Ifland of Afcenfion, to 
the Equator, on a North-Weft 
Courfe, the Variation is very 
little eafterly, and in that whole 
Tra& unalterable ; becaufe the 
South American Pole (which 
lies confiderably neareft to the 
forefaid Places) requiring a 
great eafterly Variation, is ba- 
lanced by the contrary Attra- 
ction of the North American and 
Afiatic Pole; each whereof 
fingly, is in thefe Parts weaker 
than the American South Pole: 
and upon the North Weft Courfe 
the Diftance from this latter is 
very little varied. And as you 
recede from the Afiatic Pole, 
the Balance is ftill preferved 
by the Accefl towards the 
North 
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clination be to the Weft, and contrariwife if to the 
Eaft. 

YET 



North American Pole. And 
little or no regard need here 
be had to the European North 
Pole; it's Meridian being a lit- 
tle removed from the Meridians 
of thefe Places ; and of itfelf re- 
quiring the fame Variations that 
we here find. And after the 
fame manner we might reafon 
upon the other Variations thro* 
the Torrid Zone. 

And thus by a fimple Hy- 
pothefis Dr Ha/fey has, with 
great Ingenuity and Probability 
folved the Phenomena of the 
Variation; tho' there ftill re- 
mains a great Difficulty or two 
to be confidcred. For it is 
new and ftrange to attribute 
more than two Poles to a Mag- 
net; whereas this Hypothecs 
attributes four to the Earth. 
And again, the Variation is 
found different at different 
Times in the fame Place; which 
can by no means proceed up- 
on the Supposition of a fixed 
unvaried Situation of the mag- 
netical Poles. The Do£lor there- 
fore deterred by thefe Confide- 
rations gave over his Thoughts 
upon the Subject for feveral 
Years, but at length renewed 
them ; and with an adventurous 
indeed, but probable, Hypothe- 
fis, happily folved the Difficul- 
ties. For, by comparing toge- 
ther the Obfervations made up- 
on the Variation of the Varia- 
tion he (hewed firft, that what- 
ever thefe Differences arife from 
it xnuft move from Eaft to Weft. 
£• That this motion is. not de- 



fultory, but gradual and con- 
tinued; becaufe the Declina- 
tion of the Needle changes gra- 
dually and regularly. 3. That 
itmuftneedsbe fomething great 
whofe Force can produce one 
and the fame concurrent Effect 
in fuch very diftant Regions of 
the Earth. 4. That as we know 
of no Fluids that have the leaft 
magnetical Virtue, it is not pro- 
bable that this Variation fhould 
proceed from the Motion of 
any Fluid lodged in the Cavities 
of the Earth. 5. That what- 
ever Body it was, it could on- 
ly move circularly round the 
Center of the Earth, without 
changing the Center of Gravity 
of the Terraqueous Globe, and 
thus occaiioning great Changes 
on it's Surface; fuch as ftrange 
Refluxes of the Sea, and Inun- 
dations of Land, of which there 
appears no Signs in Hiftory. 
From all which it follows, that 
a certain large folid Body, con- 
tained within, and every way 
feparated from the Earth (a* 
having it's own proper Mo- 
tion) and being included, like 
a Kernel in it's Shell, revolves 
circularly from Eaft to Weft, as 
the exterior Earth revolves the 
contrary way in the diurnal 
Motion. Whence it is eafy to 
explain the Suppofition of the 
four magnetical Poles above at* 
tributed to the Earth, by allow- 
ing two to the nucleus, and 
two to the exterior Earth. And 
as the two former perpetually 
alter their Situation by their 
circular 



846 The Comparative Part Sfccl\ Vl 4 
: YET becaufe the Declination varies according 
to the Place they come to, the Chart muft be 
made fo as the Flower may turn ltfc or more from 
the North End of the Needle, which muft be done 
according as they find the Declination to be. 

T O find which moft Seamen do thus : They 
find in what Point the Sun rifes, or fets, and tho* 
in the time between both, they have gone fome 
way, yet the Declination will not alter much in 
fo fmall a Diftance. 

I F the Eaft and Weft Line, or any Point found, 
be the fame with that, the Compafs fhows there is 
no Variation ; but if it be a Point farther from, or 
nearer to, the North than that which the Compafs 
fhows, then there is fome Variation to the Weft, 
or Eaft. The Quantity of the Declination is thus 
known : Take the Differences between the North 



circular Motion, their Virtue 
compared with the exterior 
Poles, muft be different at dif- 
ferent Times > and confequently 
the Variation of the Needle 
will perpetually change. 

The Doctor attributes to the 
Nucleus an European North 
Pole, and an American South 
one ; on account of the Varia- 
tion of the Variations obferved 
near thefe Places, as being much 
greater than thofe found near 
die two other Poles. And he 
donje&ures that thefe Poles will 
finiih their Revolution in about 
feven hundred Years ; and after 
that time the fame Situation 
the Poles obtain again as at pre- 
sent ; and confequently that the 
Variations will be the fame a- 
gain over all the Globe. So 
that it requires feveral Ages 
before this Theory can be 
thoroughly adjufted. 



He affigns this probable Caufe 
of the circular Revolution of 
the Nucleus ; that the diurnal , 
Motion being im pre fled front 
without, was not fo exaftly 
communicated to the internal 
Parts, as to give them the fame 
precife Velocity of Rotation as 
the external r Whence the Nu- 
cleus being left behind by the 
exterior Earth, feems to move 
flowly in a contrary Direction ; 
or from Eaft to Weft, with re- 
gard to the external Earth, con- 
iidered as at Reft in refpeft of 
the other. 

And to remove the Prejudice 
that may arife againft this Hy- 
pothefis, on account of it's No- 
velty and ftrangenefs, and to 
anfwer the Objections that may 
be made to it ; the Dottor ar- 
gues and defends the whole 
with great Sagacity and Pro- 
bability. 

Point 
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Point by the Compafs, and the Eaft and Weft by 
the Sun, and fubftradt the letter from the greater, 
half the Remainder is the Declination fought ; and 
fo far the Flower de- Luce is to be removed from 
the North End of the Needle. 

THIS Method hath two Difadvantages ; r. 
The Sun feems to rife when it is thirty four Mi- 
nutes under the Horizon 5 which will caufe fome 
Error in the Declination : and tho* near the Equa- 
tor 'tis but fmal], yet in Places remote it will arifc 
to two Degrees. 2. The Sun is often covered 
with Clouds when rifmg, and always almoft in the 
Torrid Zone. 

THEREFORE Seamen fometimes ufe ano- 
ther Method, that is not fo liable to Error. They 
obferve the Point the Sun is in by the Compals 
any time after it's riling, and then take the Alii* 
tude of the Sun ; and in the afternoon they obferve 
when the Sun comes to the fame Altitude, and ob- 
ferve the Point the Sun is then in by the Compafe, 
for the middle between thefe two is the true North 
or South point of the Compafs 5 and die difference 
between that and the North or South upon the 
Card which is pointed out by the Needle, is the 
Variation of the Compafs, and fliews how much 
the North and South given by the Compals, de- 
viates from the true North and South points of 
the Horizon. 

EXAMPLE. 

SUPPOSE in the forenoon Observation* 
when I take the Sutf s Altitude, I find the Sun, 
1>y my Azimuth Compafs, to bear South-Eaftj 
then waiting till the Sun in the afternoon declines 
to the fame Altitude, as in the forenoon Obferva* 
tion, I find by the Azimuth Compafs that he bears 
Weft-South- Weft, the middle Point between South* 

Eaft 
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Eaft and Weft-South- Weft, if reckoned to the 
fouthward, is South by Weft, or if to the 
northward, it is North by Eaft, which proves 
that the South by Weft point of the Compafs, is 
the true South, and the North by Eaft Point, is 
the true North, and as the Flower-de-Luce 9 or 
North point of the Compafs, lies one point to the 
weftward of the North by Eaft point of the Com- 
pafs, which points to the true North, it proves 
that the Variation is one Point wefterly, or that 
the Fkwer-de-Luce lies one point to the weftward 
•f the true North, &c. 

THEY fometimes ufe a fourth Method. They 
that are {killed in fpherical Trigonometry, or can 
ufe an univerfal Planifphere, by taking only one 
Obfcrvation of the Sun's Altitude, by which* 
with the Latitude of the Place, and the Sun's De- 
clination, thofe that underftand fpherical Trigo- 
nometry may find the Sun's true Azimuth, or 
point of the Compafs that he bears upon, in the 
Heavens, which compared with the point that the 
Sun bears upon by the Compafs, their difference 
is the Variation ; as for Inftance, if the Sun's Azi- 
muth found by Calculation be 45 Degrees, or 4 
Points, from the North wefterly, which to fpeak 
in the Terms of Navigation is North- Weft, but 
if by the Compafs, the Sun bears at the fame time 
North- Weft by North, that Point difference is 
the Variation of the Compafs, and lhews that 
the North Point of the Compafs declines one Point 
to the weftward, or that the Variation is one Point 
wefterly ; and then will every Point of the Com- 
pafs be removed, one Point towards the left Hand, 
as the Weft Point of the Compafs will ftand Weft 
by South, the South Point will direft to the true 
South by Eaft, 6f c. 

THIS being a thing fo ufefal at Sea, and a 
great many having Tables of Logarithms, Sines, 

and 
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and Tangents that do not throughly underftand fphe- 
rical Trigonometry ; it may not be amifs, for thb 
. fake of fuch, to infert the following Operation to find 
the Sun's Azimuth, for which the moft convenient 
Data 9 as being both the moft eafily found, and the 
leaft trouble in the Operation, is, 

THE Sun's Altitude, his Declination, and the 
Hour of the Day given to find his Azimuth. 
'Note. The Sun's Altitude is found by a Qua- 
drant, his Dedihation by the Tables for that 
purpofe, in moft Bodks of Navigation, and 
the Hour of the Day by a good Watch , and 
then, 
AS Sine Complement of Sun's Altitude, to Sine 
of the Hour from Noon, So Sine Complement of 
Declination to Sine of the Sun's Azimuth, from 
the South or North. 

EXAMPLE. 

LET the Sun's Altitude be 47 48 (it's Com- 
plement is 42 12) the Hour from 12, is 2 Hours 
9 Minutes which is either 9 Minutes after 2, or 
9 before 10, which, at 15 Degrees to an Hour, 
is 32 15, the Declination 20 12 North, it's Com- 
plement 69 48 then Co. Ar. 
As Sine Comp. of Altitude — 42.1 2.0.1 7281 
To Sine of the Hour from Noon 32.15.9.72723 
So Sine Comp. Declination — — 69.48.9.97243 

To Sine of the Aziniuth 48.12,9.87247 

W H I CH 48 12 is the Sun's Azimuth from 
the South, or taken from 180 Degrees, leaves 
131.48 the Azimuth from the North. 

ANOTHER way to find the Azimuth, is 
by having the Latitude of the Place, the Decli- 

VOL. II. Y nation 
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nation of the Sun, and the Sun's Altitude-given, 
and then the Method of finding it is, 

ADD the Complement of Altitude (or Zenith 
Diftance), the Complement of Latitude of the Place, 
and the Complement of the Sun's Declination to- 
gether, and from their half Sum fubftraft the Com- 
plement of Declination. 

THEN to the Complement Arithmetical of 
the Sines of the Complement of Latitude, and of 
the Complement of Altitude, add the Logarithm 
Sines of the half Sum, and remainder half, the 
Total of thefe four Logarithms, is the Sine Com- 
plement of half the Azimuth. 

Note. If the Sun's Declination be South, and 
the Latitude North, or the Declination North 
and Latitude South, you muft, inftead of the 
Complement of Declination, ufe the Declina- 
tion added to 90, for what is there meant by 
the Complement of the Sun's Declination, is 
always it's Diftance from the elevated Pole. 

EXAMPLE. 
D. M. 

Sun's Altitude 8 10] 

Declination South - 20 ^3 > To findthe Azimuth. \ 
Latitude North — 51, 32 J 

D. M. 

Complement of Altitude — — 81 50 

Complement of Latitude — — — 38 28 
Peclination added to 90 Degrees — no 13 

. Sum ■ 230 31 

Half Sum ■ , > 115 15 

Complement of Declination — .— — ■- no 13 



Remainder ■ u n ■ 5 

2 



OPE* 
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OPERATION. 

Comp. Altitude -—81 50 Co. Ar. 0*00444 

Comp* Latitude — 38 28 ■— 0.20616 

Sine of the h Sum - 115 15 ** 9.95638 

Sine of Remainder — 5 2 8.94317 



Sum — — — • 19.11013 
Half Sum 9*555o6 

THAT half Sum is the Sine Complement of 
68 57, which doubled is 137 54, the Azimuth 
from the North required. 




r% CHAP, 
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CHAP. XXXIX. 

Of the Line of a Ship's way. 

TH I S is the moft difficult Part in all Geo- 
graphy, of which Authors have written fo 
obfcurely, and a great many fo falfely, that the Rea- 
ders can only have from them an obfcure Idea 
without understanding them. We fhall endeavour 
to give an Explication as clear and diftindt as 
poffible : and the Reader muft give clofe Atten- 
tion to it, and to make this Explanation the more 
compleat, and render thofe Dire&ions intelligible 
and applicable, which have been left fo obfcure 
and impracticable, we fhall, in this Edition, ex- 
hibit thofe Methods, by which not only a gene- 
ral Idea of Navigation may be formed, but by 
which alfo all the ufeful pradtical parts thereof 
are adtually. performed, and that with refpeft to 
Courfe, Diftance, Latitude, Longitude, and all 
the Data and <$uefita that can occur in the Pra- 
ctice of Navigation, in order to which (omitting 
plain Sailing, which is but the ABC of Naviga- 
tion, and falfely fuppofes the Surface of the terra- 
queous Globe to be a regular Plain J we fhall adt 
from another Foundation, and deduce all our fub- 
fequent Rules and Tables from that Suppofition, 
or rather reality of the Earth's being a Globe j 
and not only adapt our Tables to that Principle, 
but give the Reafons and Conftru&ions of them, 

in 
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in order to the better underftanding of which the 
following Propofitions are previoufly neceflary. 

PROPOSITION I. 

If two Places are fituated in one Meridian , or lie 
North or South from it, all the Places between 
them will be fituated the fame way from them. 

THE Propofition is manifeft, if rightly con- 
ceived. By the Places between two Points we 
underftand all the Places in that Arc of a great 
Circle, which pafles thro* the two Places. Call the 
firft Place from which the other lies, the firft Place ; 
and the Place of the other the fecond Place; and 
the firft Place is to be conceived, as if it 
lay in the middle of the other Places about it, 
and under the brafs Meridian in the Globe, and 
an infinite Number of vertical Circles drawn from 
it to the Horizon, thro' the other Places, and fo 
the Angle made, with the Meridian of the firft, 
is the Angle wanted -, for that Angle denotes the 
Situation of the fecond Place from the firft. If 
then we conceive all the Points between two Places 
of the fame Meridian, 'tis plain all their Meridians 
will be the fame with the vertical drawn thro' all 
their Places -, and therefore all the Places between 
them lie the fame way from the firft, either North 
or South. 

PROPOSITION II. 

If two Places be taken in the Equator, of which the 
Situation of the one to the other is wanted, the fe- 
cond will tie from the firft Eaft or Weft ; and the 
fecond will lie the fame way from all the Points be~ 
tween them. 

Y3 FOR 
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FOR the underftanding whereof, take a Point 
on the Equator, and let the wooden Horizon re- 
prefent irs Horizon, or the Poles of the Globe 
be brought to the Horizon i then take another 
Place on the Equator, whofe Situation from the 
firft is wanted, 'tis plain it will lie either Eaft or 
Weft ; ror the Equator is then a vertical Circle, 
which cuts the Meridian at right Angles. The 
fame is true as to all the intermediate Points, which 
if brought to the brafs Meridian, the wooden Ho- 
rizon will be their Horizon, and the Equator a 
Prime vertical to them which cuts the Meridian 
at right Angles ; and therefore the fecond will lie 
the fame way from all the intermediate Points ei- 
ther eaftward or weftward. 

PROPOSITION III, 

If the fecond Place be not fituated in one and the fame 
Meridian with the firft, or both not in the Equa* 

- tor \ the fecond Place will not befiiuatedfrom the in* 
iermediate Point , on the fame Point of the Compafs 
but in different Points in different Places. 

O N this depends the Knowledge of the Line 
which a Ship defcribes ; and therefore Readers 
Jhould understand it wejfc~^ 

TAKE two fuch Places on the Globe, as Am- 
fterdam from which, and Pernambucca in Brafil 
to which, the Voyage is to be made, bring Amftcr- 
dam to the Meridian, and elevate the Globe for 
it's Latitude, and fix the Quadrant of Altitude 
at the Zenith •, and turning it about to Pernam- 
bucca it will fhow, on the Horizon, the Point on 
which it lies from Amfterdam \ and the Arc be- 
tween them contains the intermediate Points. *Tis 
to be fhown that Pernambucca do^s pot lie the 
fame way from each of thefe Points, 

AND 
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AND here 'tis to be remembred, that the 
Angle made i>y the Meridian of the firft Place, 
and the Vertical of the other paffing through, gives 
the Point that the fecond lies on, which is meafur- 
ed on the Horizon. 

T O folve the Propofition ; take any two Points 
between two Places, 'tis better to take fuch two 
as have Circles of Longitude drawn thro* them on 
the Globe, and becaufe the Quadrant paffes thro* 
all thefe Places and Pernambucca> it will denote 
the Vertical in which Pernambucca lies from them. 
And thus the Angles, which that Vertical makes 
with the Meridian of each Place is the Angle of 
Pofition, and (hows the Points that Pefnafnbucca 
lies in from each intermediate Point ; but thefe 
Angles are not all of the fame Degrees, as appears 
to the Sight. Or more plainly, if you meafure them 
with the Compafs, or by the help of a Curve 
that can be adapted to the Globe ; or if the Places 
be brought to the Zenith, and the Pole elevated 
for their Latitudes, and the Quadrant applied to 
each, you will have the Angle in Degrees on the 
Horizon, 

COROLLART. 

THE re&ilineal Maps, or Sea-Charts, are 
then very faulty, for there one Place feems to be 
on the fame Point from another with all the in- 
termediate Places, becaufe their Meridians arc 
parallel, tho* they meet at the Pole ; but Seamen, 
do not regard that, if they can firft fee the Point 
that the Places they fail to lies in, from the Places 
they cpmc from. 



Y* PRO- 
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PROPOSITION IV, 

If a Ship be to fail from one Place to another , that 
does not lie in the fame Meridian, or both in the E- 
quator, fo as to keep the vertical Circle between the 
two Places, the Ship will then every Aftnute change 
the Point Jbe failed on, 

T H I S is plain from the preceding Propofi- 
tion : for fuppofing the Voyage from Amfterdam 
%o Pernambucca is to be the fhorteft that can be 
drawn pn the Globe ; then becaufe the Ship is al - 
ways in the Voyage directed to Pernambucca, and 
^s before there are ftill different Points in the differ 
rent Meridians •, 'tis plain the Ship mud fteer her 
Courfe on different Points, to come to Pernambuc- 
ca: but it will be otherwife if the two Places were 
bpth W one Meridian, or on the Equator. 

PROPOSITION V. 

A Ship cannot always fail on different Points, but 
muft for fome time at le aft fail on the fame Point. 
Therefore fuch VPay, or Line, is to be failed in, that 
the two nearefl Points may be on the fame Point, 
fbo' that be not the fhorteft Courfe, 

F O R all Motion is performed in fome Time \ 
nor can a Ship change it*s Point every Moment, 
but muft fpr fome Time fail one way ; nor could 
Seamen know the Points to fteer on, if they were 
to change them fo often. Therefore that muft be 
the moft commodious failing, in which the two 
peareft Points are dire&ed the fame way ; fo as 
the Ship may be dire&ed ftill to the Point, and 
p. laft come to the defigned Port. This then being 
fuppofed, we are to enquire what Way is beft for 
% a Shjp 
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a Ship to move in : and if the two Places are in 
one Meridian it will be a Part of the Meridian ; if 
in the Equator, a Part of the Equator; if in a pa- 
rallel Circle, it will be a Part of it ; but if in any 
other Circle, it will be in in another Line, and 
not in the Circle, as we fhall fhow. 

PROPOSITION VI. 

Jf a Ship fail always due North or Souths that //, 
if the Places , to which and from which , be in the 
fame Meridian^ the Ship's iVay will be a Por* 
Hon of the Meridian. 

THIS is proved from the firft Propofition of 
this Chapter •, for the Place failed to is fituated 
the fame way from all the intermediate Points, as 
was there faid •, but by the preceding Propofition, 
fuch a Way is to be chofen, as is moft commo- 
dious, whofe two neareft Points are fituated the 
fame way ; and feeing an Arc of the Meridian is 
fuch a Way, this will be the Way the Ship moves 
in, while it goes ftill North or South. 

PROPOSITION VII. 

If a Ship fail Eafi or Weft on the Equator ', the 
Ship's Way will be a Portion of the Equator. 

W E fhowed, in the fecond Propofition, that if 
two Places on the Equator, to which, and from 
which, a Ship moves, be chofen, the firft Point 
, will lie the fame Way from all the intermediate 
Points. And becaufe the Ship is continually di- 
re&ed that way, an Arc of the Equator will be 
the Ship's Way ; and becaufe in the fifth Propo- 
sition we fuppofed, that fuch a Way is to be cho- 
fen for the Ship's W&y as is moft commodious, 

whofe 
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whofc two adjacent Points lie the fame way, a 
Portion of the Equator will be fuch a. Way, and 
therefore to be chofen for the Ship's Way. 

PROPOSITION VIIL 

If a Ship, not in the Equator , move Eaji or Weft 9 
it will defiribe not a Part of a great Circle* but 
a Part of the Parallel in which it is. 

BECAUSE the Ship going from one Me- 
ridian to another is fuppoled to be dire&ed to the 
fame Point, it will not move in a vertical Circle, 
but go to another Point in the fame Parallel in 
another Meridian ; for the Points of that Parallel 
are fuch, that if Tangents be drawn to them, 
they will run Eaft and Weft, with refpeft to the 
fame Points ; and becaufe die Ship is fuppofcd 
to be ftill direfted that way, it will always touch 
the Parallel in fome Point ; or becaufe each two 
neareft Points in that Parallel, are fuch, that one 
is fituated to the fame Eaft or Weft Point : nor 
is there any other Line on the Globe whofe Joints 
are fuch: and therefore the Ship's Way is the 
Parallel in which it is. 

PROPOSITION IX. 

If a Ship fail in the fame Parallel, the Ship's Way 
will be a Part of the Parallel* tbo 9 that be not the 
Jhortefl fFay. 

FOR that Line is chofen for the Ship's Way 
in which the Ship can come to the defigned Port ; 
being direfted ftill to the fame Point ; or whofe 
two neareft Points lie the lame Way: but the 
Points in a Parallel Circle are fuch ; therefore a 
Part of it will be the Ship's Way. 

COROL- 
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1 . COROLLARY. 

THERE is therefore a three-fold Situation 
of Places, from one of which, when, we fail to 
the other, the Ship's Way is the Periphery of a 
; Circle ; i . If both Places are in oije Meridian, 

, 2. If both bp in the Equator-, or, 3. both in the 

fmall Parallel. In the two former the Ship's Way 
is the fame with the lhorteft Diftance between 
1 them •, but in the third Situation the Ship's Way 

is not the lhorteft Way •, for that is the Arc of a 
great Circle between the two Points. In any o- 
ther Situation of Places the Ship's Way cannot 
be Part of a Circle •, as we fhall ihow in the fol- 
lowing Propofition. 

PROPOSITION X. 

If a Ship fatly in any Part of the Ocean, to a Point 
that is not a Cardinal one, and keep JiUl to the 
fame Point, the Ship's Way is not a Part of a 
Circle, or any Curve returning to itfelf, but a curve 
Line, like a fpiral, turning infinitely round the 
Earth, and inclining continually towards the Pole 
but never centering in it, 

LET us fuppofe a Ship to fet fail from any 
Place 1 after 'tis come to a Point in the next Me- 
ridian, 'tis directed to that Point of the next Meridi- 
an which is fituated on the fame Point from the 
other Place left , and fo in going into the other 
Meridians * but all thefe Points €f thofe Meri- 
dians do not make a Circle, but a Curve like a 
Spiral. This will be better understood by feeing k 
Mm the Globe than by many Words ~ 

DEFZ 
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DEFINITION. 

LO XOD ROM T is a Ship's Way, failing 
ftill to any one Point that is not one of the 
Cardinals. 

THIS is the meaning of the Word, but the 
Definition of the Thing itfelf, according to it's 
Nature and Properties, is not eafy to be under- 
ftood ; it being neither a fpiral Line, as fome 
think, nor depending on any Property of the 
Loadftone, as others imagine, becaufe the Ship 
follows the Dire&ion of the Needle ; nor compo- 
fed of the fmall Parts of many Circles, as Nonnius 
fays, becaufe the Parallels are made the fame way 
by the Motion of the Ship, as the Loxodromics ; 
nor is Snellius's Explication of it plain, who fays, 
That the Lvxodromic is a Line on the Superficies of 
the terreftrial Globe, which Surface, a right Line 
touching every where, makes equal Angles with 
all the Meridians drawn thro* thefe Points of Con- 
tadt ; for Snellius doth not explain how fuch a Tan- 
gent is to be conceived or drawn •, and, properly 
(peaking, a Loxodromic hath not right Lines touch- 
ing it, being a folid Line \ whereas Tangents are 
only drawn to curve plain Lines; and infinite 
Tangents may be drawn to each Point in folid 
Lines : and befides, this Definition agrees to other 
Draughts of Lines when fuch a Tangent, to any 
Poipt of a meridian and curve Line drawn from 
the next Meridian, may be conceived. 

OUR Definition is propofed thus : A Loxodro- 
mic Line is a curve Line fur rounding the Earth 
by fever al Winding!, of which any Point lies the fame 
way from all the reft in it ; or in which if two Points 
be taken^ tb&one lies from the other ', and all the inter- 
mediate Points^ the fame Way ; or from each Point of 
which) if circular Lines be drawn to all the reft of 

the 
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the Points, tbefe Arches will make the fame Angles 
with the Meridians that pafs thro 9 each Point. This 
Definition is eflential, and is the true Defcription 
of the Rumb-Lines upon the Globe* 

PROPOSITION XL 

If a Ship fail not on a Meridian, nor in the Eqator^ 
nor in a parallel Circle, and be dire Red ftill in 
that Point in which the defigned Port lies, from the 
Port left, the Ship will never come to the defigned 
Port, but be removed more and more from it. 

THIS famous Property in failing was at firft 
a Wonder to Sailors, when firft obferved in the 
laft Age, or the Time of Peter Nonnius a Mathe- 
tician of Portugal-, for a certain fkillful Pilot, 
who failing fome time ftill eaftward to a Port 
that lay due Eaft from him, found that thereby 
he never came to it, defired that Nonnius would 
give him the Reafon of fo ftrange a thing, which 
gave the firft rife to this Enquiry. And Nonnius 
a little after publifhed two Books about it •, and 
afterward feveral Mathematicians were at work a- 
about this curve Line ; at laft Sailors found there 
was a neceflity of having regard to it, and Ta- 
bles were made for it, of which afterwards. 

PROPOSITION XII. 

1. When a Ship is to fail in the fame Meridian f 
or North and South, fhe muft be dire Red if pof- 
ftble ftill one Way ; that is, the Meridian muft be 
the Ships Way. 

2. WHEN a Ship is to fail from one Place 
in the Equator to another in it, that is either Eaft 

or 
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or Weft, the Ship muft be diredted that Way, 
or the Equator muft be the Ship's Way. 

3. WHEN a Ship is to fail from one Place 
in a parallel Circle, to another in it, lhc muft 
not be directed to the Point in which the one 
Place lies from the other, elfe fhe would never 
come to it, but wind about the Earth, as it were, 
in a fpiral Line, towards the Poles ; but the Pilot is 
to fteer due Eaft and Weft ; for thus fhe defcribes a 
Parallel to the Equator, and fo will come to her Port. 

4. W H E N a Ship is to fail from one Place 
to another, which are neither in one Meridian, 
nor in the Equator, nor in a parallel Circle, the 
Ship is not to be dire&ed to that Point in which 
the firft Place lies from the fecond, for thus the 
Ship would defcribe a Loxodromic Curve, which 
will not pafs thro* the other Place ; but the Di- 
rection muft be in that Line, which when the 
Ship goes, lhe will defcribe a Loxodromic, that 
will pafs thro* the other Place, or into that Line 
which makes an Angle, with the Meridian, equal 
to the Inclination of the Loxodromic which pafles 
thro* thefe two Places. Thefe all follow from the 
preceding Propofition. 

PROPOSITION XIII. 

An infinite Number afLoxodromics may be conceived 
So come from any place of the Earth, and alfo 
infinite Verticals ; but there are only counted twenty 
eight round about a place, viz. feven in the Quadrarit 
between the Meridian and Parallel of the place v 
andfo they divide ihe Angle into eight equal Parts, 
and each two neareji are diftant equally ; but the 
Parallel is called the eighth Loxodromic. 

T H E Y are called by the fame Names that the 
Windsor Points are. They that are fcen cm the 

Globes 
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Globes come from the Center of the Sea-Compafe 
on it, and alfo from other Points of the Meridiaa 
and to turn round the Earth. 

AND for Practice at Sea; the intermediate 
Loxodromics are denominated by their Diftancc 
from the next Loxodrornic. For Example; One 
third, or one fourth, more northerly or eafter- 
ly, Gfc. 

PROPOSITION XIV. 

The Loxodrornic between any two Places, is (as to 
Senfe) equal to the Hypothenufe of a plain right- 
angled Triangle, one Leg being equal to the Dif- 
ference of the Latitude oftbofe two Places, the 0- 
tber equal to the Difference of their Longitude taken 
on a Parallel, whkb is in the middle between the 
Parallels of the two places. 

SUCH Triangles are called Loxodromics \ but 
for accurate Calculation, Places muft be taken very 
near one another, even within a Minute. 

COROLLART. 

W E may hence calculate the Loxodrornic Line 
from one place to another v and that with the help 
of the following Propofition. 

PROPOSITION XV. 

Tbt Parts of one Loxodrornic intercepted between Pa- 
rallels equi-dt/lant an equal* 

THEREFOREagrfeatmanyfmalll^w^- 
mic Triangles may be conceived in each Loxodro^ 
mic \ of which if the Loxodrornic of one be calcula- 
ted, the Quantity of the Loxodrornic from on* 

Place 
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Place to another, whole Latitude is known, b 
known alio. 

PROPOSITION XVI. 

Having the Difference of the Latitude and Longitude 
of two Places* to find the Loxodromie in which 
a Ship muft fail from one Place to the others or 
having on the Globe two Places > to find which zvny 
a Ship muft Jieer in going from one to the other. 

THIS is the chief Problem in Navigation, 
to which the reft are fubfervient. If there be no 
Difference of Latitude, the Ship's Way will not be 
a Loxodromie, l>ut a Parallel of thefe Places-, 
tho' 'tis commonly called the eighth Loxodromie, 
becaufe 'tis formed the fame way as the reft, by 
the Motion of the Ship, which is dire&ed Eaft or 
'Weft. If therefore their Latitude be the fame, 
they fay the eighth Loxodromie fhould be taken, 
and the Ship fleered ftill due Eaft or Weft, tho' 
not ftrait to the defigned Port, yet by that falfe 
Direction the Ship will come to it. 

I F there be no Difference of Longitude, there 
will be no Loxodromie, but a Part of the Me- 
ridian of both Places •, and the Ship is to be de- 
rected North or South. 

BUT if the Places differ both in Latitude and 
Longitude, and you would work by the Globe, 
let the given Latitudes be marked on the brafs Me- 
ridian, and if the Parallel of one Latitude have on 
it the Center of a Sea-Compafs, from which Loxo- 
dromics are drawn, bring that Center to the Meri- 
dian, under the marked Latitude ; then turn the 
Globe 'till as many Degrees on the Equator pafs 
thro* the Merid&n, as are in the Difference of 
Longitude ; then obferve in what Loxodromie the 
Point is which is under the other marked Point 

of 
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6f the Meridian, and that will be the one fought, 
which will lhow to what Point the Ship is to be di- 
redted, to come to the defigned Place. If there be 
not a Point of a Loxodromic under the Mark, the 
middle muft be taken between the two next Loxo- 
dromics. 

BU T if there be not the Center of a Compaft 
in any of the two Parallels, chufe a Loxodromic 
that feems near that which is wanted, which bring 
to one Point mark'd on the Meridian, and turn 
the Globe, as before, 'till the Difference of Lon- 
gitude pafs thro* the Meridian ; and if a Point of 
the affumed Loxodromic be under the other Point 
marked in the Meridian, you have it at once ; if 
not, affume another Meridian, and try, as before, 
'till you find a Point in the Loxodromic under the 
Mark, or near it 5 and call it by the neareft Loxo- 
dromky or by how much 'tis beyond, or comes 
fhort of it. 

I N the Sea-Charts it is as the Point the one lies 
in from another, tho' in thofe of equal Degrees of 
Latitude 'tis falfe ; but of unequal 'tis accurate 
enough. 

SAILORS have alfo another Method, eafy 
enough, by the Solution of right-angled plain 
Triangles * but for this they life a Table of meri- 
dional Parts ; of which we treated in Chap, xxxii, 
and now proceed to give the Original and Con- 
ftru&ion thereof, with it's application to the find- 
ing the Line of a Ship's way, according to our 
promife in the Title of this Chapter. 

I N order the better to underftand the Nature 
of the Table of meridional Parts, we are to con- 
fider, that this Earth, upon which we live, as 
compofed of Land and Sea, is a Globe, or of a 
globular Form, and mpves upon it's own Axis, 
which is terminated by two Poles, or oppofite 
Points of the Surface of the Earth, between which, 

VOL. II. Z and 
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and equally diftant from each, is the Equator 
which pafies round the Earth, and divides it equal- 
ly into the northern and foutherp Hemifpheres * 
and any other Circles drawn round the Globe, or 
imagined to be drawn round the Earth it felf, pa- 
rallel and equidiftant from the Equator, either 
on the North or South of it, are called Parallels of 
latitude, North or South, according to their Si- 
tuation from the Equinoctial •, alfo any Lines drawn 
along the Surface of the Globe, at die ncareft di- 
ftancc from Pole to Pole, (or imagined to be 
drawn fo upon the Surface of the Earth) are called 
Meridians, which therefore at whatfoever Diftance 
they may be from one another in the Equinoctial, 
yet as they all meet, and concur in the Poles, they 
incline nearer to each other as they approach it *, 
and as every two Meridians contain the fame 
number of Degrees of Longitude, as they come 
nearer the Poles, which were contained between 
them in the Equator, when further afunder, it will 
follow that a kfler Space, or fewer Miles, make 
a Degree of Longitude nearer the Poles, than are 
contained in a Degree of Longitude, in the Equa- 
tor ; and as a Degree of Longitude in the Equa- 
tor, is always equal to a Degree of Latitude, 
upon any part of the Globe - 9 it will neceflarily 
follow, a Degree of Longitude bears continually 
a lefs proportion to a Degree of Latitude, as 
they approach nearer either Pole. 

BUT as former Authors have not found any 
way to transfer thole curving inclining Meridians 
from the Globe to a Plain, it being impoffible 
for a true plain to co-incide with the Surface of 
a Gldbe, or (Mathematically fpeaking) fo much 
as to touch it any where, but in a Point, as a right 
Line can touch a Circle, they concluded Globular 
Sailing impracticable, and for many Years con- 
tented themfelyes with Plain Sailing, which, with- 
z «utf 
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out any regard to the Convexity of the Earthy 
fuppofeth it to be a plain Superficies only. 

BUT our ingenious Countryman Mr Edward 
Wright, very fenfible of the Errors which muft 
unavoidably be the confequence of trading our Na* 
vigation upon a Supposition fo evidently falfe* 
fubftituted another Proje&ion inftead of the plain 
Charts which is now (though wrongfully) known by 
the name of Mercator 3 * Chart. In this, although 
the Degrees of Latitude are not every where 
equal, as they are upon the Globe, and confe- 
quently the fame extent of the Compafies will 
not contain Juft the fame Number of Miles in e- 
very part ofthe Chart ; yet it is fo contrived, that 
the Degrees of Longitude bear the fame propor- 
tion to the Degrees of Latitude in any Parallel, 
that they do in the fame Parallel upon the Globe, 
which is an Excellency, that the plain Chart is 
entirely a Stranger to. 

I N this Chart the Degrees of Longitude are 
every where equal, and therefore to keep the Mel* 
ridians parallel, and retain the fame proportion 
between the Degrees of Longitude, and the De- 
grees of Latitude that there is upon the Globe, the 
Degrees of Latitude upon the Meridian are pro* 
traded, or lengthened j fo that whereas upon the 
Globe, the Degrees of Latitude are every where 
equal, viz. 60 Miles to a Degree, and in Latitude 
60 Degrees, one Degree of Longitude, is but half 
as much as a -Degree of Latitude, viz. 3 a Miles 1 
to in 'Mercator*s Projeftion, a Degree of Longitude 
is the fame in Latitude 6o r as it is under the 
Equinoctial, and a Degree of Latitude is twice as 
long; and in like manner, the fame proportion is 
held between tbrl^egrees of Latitude and Longi* 
.rude, upon Mercators Chart every where as is 
-upon the Globe. 

B U T although the Degrees of Longitude and 

" Jlatiflude, did by this means retain their true pro- 

Z a jportion 
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portion between themfelves, yet as the Degrees of 
Longitude are every where the fame, it will follow, 
that the Meridians, and confeauentlythe Diftances* 
are every where (except under the Equinodtial^ 
tliftorted, and the more fo as they come nearer 
the Pole, infomuch that the fame extent of the 
Compafs, which contains 60 Miles under the E- 
quino&ial, contains but 20 Miles, or lefs, between 
Latitude 70 and 71, and nearer the Poles. 

BUT as it was pity fuch an excellent Inven- 
tion fhould be loft, for want of a way to meafure 
Pittances upon it, we have likewife fubjoined the 
Method of making a Scale, whereby at one Extent 
to meafure a Diftance upon Mercator's Chart: 
The Scale is formed from the fame mathematical 
Principles with the Chart itfelf 5 we fhall firft 
give the Conftru&ion of one, and then of the 
other. 

WE have obfeved above, that by reafon of 
the Difficulty of truly drawing upon a plain, any 
confiderably part of the Surface of the Globe, with 
inclining Meridians, and all the other properties 
of the Globes, they endeavoured to find* out a 
right lined Projection, which might be equally 
true, and yet eafier in Pra&ice, in order to which 
it is premifed, as a Foundation, 

1. THAT the Peripheries, or Circumferences, 
of all Circles, are in a direft proportion to their 
Diameters ; and confequently to their Semidiame- 
ters or Radiufes. And, 

2. As the Periphery of one Circle, to the 
Periphery of another, of a different Magnitude, 
So a Half or a Quarter, or any other part of the 
firft Circle's Periphery, to the like part of theo- 
ther Circle's Periphery. 

3. The Semidiameter or Radius of any Parallel 
of Latitude, is the Sine Complement of that La* 
titudej thefe confitfered it will be then* 

2 1. AS 



Chap. 39. tfUniverfal Geography. 869^ 

1. AS Radius: To Sine Complement of any 
given Latitude, So 60, the Miles in a Degree of 
Longitude lo the Equator, to the number of 
Miles contained in a Degree of Longitude, in the 
Latitude propofed. 

2. BUT it is alfo demonftrable, that As Sine 
Complement of any Arch to Radius, So is Radius 
to the Secant of the fame Arch. 

IN the Scheme let C be "the Center of the 
Earth, and ABD be a Quarter of a Meridian, lee 
A be the Pole, and C D the Semidiameter, or 
Radius of the Equinoctial, draw the Tangent DE, 
and the Secant CBE, draw alfo the perpendicular 
BG (the right Sine of the Arch DB) and FB e- 
qual to C G, the Sine Complement of the fame 
Arch, then is BD the Latitude or Diftance of 
B from the Equinoctial: AB the Complement of 
Latitude: BG is the Sine of the Latitude, and 
C G equal to F B the Sine Complement of La- 
titude. CB equal to CD is Radius, DE the 
Tangent, and CE the Secant of the Latitude. 

HENCE, for the firft, it will be, As CD, 
(Plate XL Fig. B.) the Radius or Semidiameter 
of the Equino&ial, To C G equal to F B, So 
one Degree, or any other part of die Equino&ial 
to one Degree, or the like part of the Parallel 
pafling through B, that is as Radius to the Sine 
Complement of Latitude, So 60, the Miles in a 
Degree of the Eguino&ial, to the Miles in one De- 
gree of Longitude, in the Parallel of B. 

Secondly , As CG (equal to FB) Sine Com- 
plement of Latitude, to C B (equal to C D) Ra- 
dius, So C D Radius to C E the Secant of Latitude 
Euclid^ Lib. vi. Prop. iv. 

THIS being granted, it may thus be applied 
to a Demonftration of the truth of the Conftru- 
&ion of Mercator% or, more juftly, Mr fVrigbP% 
Chart. 
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IN this Proje&ion the Meridians are propofed 
parallel to each other, and confeauently the Dia- 
meter of any or every Parallel, is Iikewife foppofed 
equal to that of the Equator, and hence the Radius 
of any Parallel is equal to the Radius of the E- 
quator ; and therefore, in the laft mentioned Scheme, 
TB or CG will be every where equal to CD, 
but when C G is become equal to C D, it is 
evident CB will become equal to CE, and 
confequently the Radius of the Meridian, at any 
Parallel, will be equal to the Secant of the Latitude 
of that Parallel, alfo as a Degree, or any final! 
Arch upon the Equator, is e^ual to a Degree, or 
the like Arch upon the Meridian, upon the Globe, 
it will be as the Secant of any Parallel is to Radius, 
fo is the length of a Degree, or any final! Arch 
upon the Meridian, to the Length or a Degree * or 
the like Arch upon that Parallel, and therefore 
a Degree on any Parallel, will be increafed in the 
fame Proportion, as the Secant of Latitude is grea- 
ter than Radius ; as for Inftance, the Secant of 60 
U juft twice Radius, therefore a Degree of Longi- 
tude which fhould be but half as much as a £*> 
gree of Longitude in the Equinoctial, is there, 
and all over the Projection, equal to a Degree in 
the Ecjuino&ial, and therefore in Latitude 60 
juft twice as large as it fhould be, and the 
Degrees of Latitude which are every where equal 
Upon the Globe, are double in Latitude 60, 
to w;hat they are in the Equinoctial, by which 
jnearis the proportion in northing and fouthing, is 
the fame to that of the eafttng and welting upon 
this Projedion, as it i* upon the Globe, and the 
Length of a Degree, or any fmall Arch upon the 
enlarged Meridian, piuft every where be to a De^ 
gree, or like Arch of the Meridian on the Globe, 
as the Secant of the Latitu4c is to Radius, 

BENCg 
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HENCE fuppofing any fmall Arch of the 
Meridian to be Radius, the following Corollaries 
may be deduced. 

1. THAT the Length of a Degree, or any 
fmall Arch upon the enlarged Meridian, is every 
where equal to the Secant of the Arch contained 
between it and the Equator. 

2. T H E diftance of any Point in the enlarged 
Meridian from the Equator, is equal to the Sum of 
all the Secants contained between it and the E- 
quator. 

3. THE Diftance between any two Parallels, 
on the enlarged Meridian (being both on the lame 
Side of the Equator) is equal to the Difference of 
the Sums of all the Secants of every Minute, coiv* 
tained between each Parallel and the Equator. 

4. THE Diftance between any two Parallels 
upon the enlarged Meridian (being on contrary 
fides of the Equator) is equal to the Sum of the 
Sums of all the Secants contained between each 
Parallel and the Equator.^ 

UPON the Principle *>Fthis fecond Corollary 
it is that the Table of meridional Parts is formed » 
viz. that the Diftance of any Pmnt, upon the en~ 
larged Meridian, from the Equator, is equal to the 
Sum of ail the Secants contained between it and the 
Equator. It is plain that if to 00000 (which if 
the expreflion be proper, may be laid to be the 
meridional Parts of 00 deg. 00 mw.) we add the 
natural Secant of 00 deg. o nan. viz. 10000, the 
Sum will be 10000 the meridional Parts for o deg. 
1 win. to which if we add the natural Stcant of 
o deg. 2 ndn. which is again 10000 (becaufe the 
Secants of fuch fmall Arches, where they fall upon 
the tangent Line, at fo near a right Angle, incrcafe 
Snfcnfihly) the Sum is 20000, the meridional Parts 
for 2 deg. 00 mn. f$c. But this will appear more 
confpicuous towards the latter part ot the Table, 
Z 4 x where 
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where the natural Secants, and confequently the 
meridional Parts, increafe much fafter; and to 
make it more intelligible, we Ihall have recourfe 
to that excellent Book, entituled Correction of Error* 
in Navigation , written by the ingenious Mr Edward 
Wright j the firft Inventor of the Proje&ion we 
are now treating of, and of the Table of merido- 
nal Parts, by which it is projected, and the Ope- 
rations therein performed. According to his Tabic 
of Latitudes (being of the fame ConftrudHon and 
Ufe, with thofe we now call Tables of meridional 
Parts) and Mr Sberwin's or any corred Table of 
natural Secants, we fhall find, by the continual Ad- 
dition of the Secant of the uicceeding Minute, 
to the meridional Parts of the Minute propofcd, 
the Sum is the meridional Parts of the faid fuc- 
ceeding Minute, Gfr, as above, and as in the fol- 
lowing Inftances in finding the meridional Parts 
to higher Latitudes. 



EXAMPLE. 

i D. M. 
The Meridional Parts tit — • 79 20 is 
Secant of the next Mhmt&viz. f$ 21 
Meridional Parts of — • — 79 21 
Secant of ■ — - — 79 22 



Meridional Parts of - 
Add the Secant of — 
Meridional Parts of 
Add Secant of — 
Meridional Parts of - 
Add Secant of — 
Meridional Parts of 



y^ 22 
79 2 3 
79 2 3 
79 2 4 
79 24 

79 *5 



81540915 

54109 

81595024 

54193 
81649217 

54277 

8i703494 

5436* 

81757856 
54446 



— — 79 25 81812302 

IN this manner (not to proceed any further by 
way of Example) are all the meridional Parts, 
from 00 deg. 00 min. to 89 deg. $$ muu produced, 

it 
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it being impoffible to produce the Meridional 
Parts, of 90 deg. 00 min. becaufe it's Secant is 
infinite, and in the Proje&ion it is impoffible to 
reprefent the Pole, becaufe upon the Globe, the 
Meridians incline, and at laft concur in the Pole ; 
but in the Projection, the Meridians, being paral- 
lel to each other, could not, in the greateft ima- 
ginable Space, concur in a Point, and yet without 
fuch a Concurrence of the Meridian, it is impoffi- 
ble to form or imagine a Pole or Poles to the 
Globe ; however that Difficulty is obviated, when 
we confider thatthefe Tables of meridional Parts 
approach much nearer the Poles, than any Na- 
vigation is prafticable, and therefore do fully an- 
fwer the End for which they were intended. 

BUT tho* Mr Wright in his Table of Lati- 
tudes (and we after him in this Example) have in- 
ferted the meridional Parts to fo many places, yet 
it is thought fufficiently exadt for Pra&ice to caft 
away the laft four Figures towards the right Hand ; 
and ufe the reft * only if the firft towards the 
left Hand of thofe cut -off, be above a 5 add 1 
to the right Hand Figure of thofe referved for ufe 
and thus are the meridional Parts produced, that 
are in Setter's Navigation, IVilfotts Navigation, and 
other Pra&ical Books ; as for Inftance, Mr Wright 
makes the meridional Parts for 19 deg. 12 min. 
to be 1 1 741560, but thefe Authors cutting off 
four Figures towards the right Hand, make it 
only 1 1 74. But Mr Wright making the Meri- 
dian Parts of 79 deg. 24 min. to be 81757856, if 
four Figures towards the right Hand were cut 
off, without any regard to the firft towards the 
left Hand of thofe fo cut off, the Figures refer- 
ved for ufe would be 8175, but the next Figure 
being above 5, viz. 7, thefe Authors add 1, to 
the laft Figure, which is 5, and the meridional 
Parts for 79 deg. %+min. is 81765 I ftiall only 

ad^ 
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add, that the greater number of places that the 
meridional Parts are calculated to, they are more 
craft, but they are fufficiently fo for Praftice, 
when thofe four places towards the right Hand 
*e cut oflv the Error contracted thereby (If any 
at all) not being perceptible. 

BUT notwithftanding what has been faid, as 
to the abridging the number of Figures in the 
meridional Parts, it is advifeable, in the compofing 
them by the addition of Secants, that the Secants 
made ufe of for that purpofe, do not confift of 
a number of places, lefs than five at leaft. 

B U T if a Table of meridional Parts, be made 
but to every other Minute as o, 2, 4, 6, 6?*. 
Minutes above every Degree, add the Secants of 
the two fucceeding Minutes to the Meridional 
Parts, found for the Minute propofed, the Sum 
jj the meridional Parts of the next Minute but one. 

EXAMPLE. 

D.M. 

Meridional Parts for 63 26 49630758 

Secant of > 63 27 2237a 

Secant of ■■ •*— 63 2S 22385 

Meridional Parts for — — 63 28 49675515 

T H I S is fo eafy , that it needs no more Examples. 

A N D to find the meridional Parts of the in- 
termediate Minute 63 27. The meridional parts, 
for 63 26 (ufing only the firft four Figures) is 
4963, and for 63 28, the meridional Parts is 
4967, the Difference is 4, the half of which, 2, 
added to the leaft, viz. 4963, the meridional 
Parts of 63 26, the Sum 4965 is the meridional 
parts of 63 27 required, and the Difference being 
to fmall, may be readily done by the mind with* 
out the help of Pen and Ink. 

F R O M this Conftruftion the following Tabic 
of meridional Parts is calculated. 

A TABLE 
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T ABLE 
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MERIDIONAL PARTS, 

OR 

MI L E S 

To every other Minute of the 

MERIDIAN 
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A Table of Meridional Parts. 



I 

o 

2 

4 
6 
8 

IO 
12 

14 
16 

18 

20 
22 

24 

26 
28 

30 
32 

34 
3 S 

a? 

40 

42 

44 
46 

48 

5° 
52 
54 
56 
58 


D. 
O 

O 
2 
4 

6 

8 

JO 
12 

r4 

16 

18 

20 
22 

24 
26 

28 

3° 
32 

34 
36 

1? 

40 

42 

44 
46 

48 

50 
52 
54 

58! 


Dtg. 
I 

60 
62 

64 

£6 
68 

7° 
72 

7 i 

7 o 

78 
80 
82 
84 
86 
88 

90 
92 

94 
96 

98 

IOO 
I02 
IO4 
I06 
I08 

no! 

112 

114J 

1161 
n8i 


Dig. 

2 

I20 
122 
124 
126 
128 

I30 
132 

134 
136 
I38 

140 
142 
144 
I46 
I48 

^5° 
152 
154 

I58 

1 60 
162 
164 
166 

168 

170 
172 
J 74 

I76 o 
178 


Dig. 

3 

180 
182 
184 
186 
188 

190 
192 
194 
196 
198 

200 
202 
204 
206 
208 

210 
212 
214 
216 
218 

220 
222 
224 
226 
228 

230 
232 

234 
236 

238 


Deg. 
4 
240 
242 
244 
246 
[248 

250 
252 

254 
256 

258 

260 
262 
264 
266 
268 
270 
272 

274 
276 

278 

280 
282 
284 
286 
288 

290 
292 
294 
296 
298/ 


Deg. 

J_ 
300 
302 

3°4 
306 

308 

310 
312 

3H 
316 

3i8 

320 
322 

324 
326 

328 

33° 
332 
334 
336 
33? 

34o 
342 
344 
346 
348 

35° 
352 
354 
35$ 
358 


IDez. 

— 
36l 

363 
365 
367 
369 

37 1 
373 
375 
377 
379 

383 

387 
389 

39i 

393 
395 
397 
399 
401 

403 

405 
407 

409 
411 

4i3 

4i5 

417 
419 


Org. 1 

-2L 
421 

423 

425^ 

427 

429 

431 
433 
435 
437 
439 
441 

443 
445 
447 
449 

45i 
453 
455 
457 
459 
461 

463 

465 
467 

469 

47i 
473 
475 
477 
479 
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A Table of Meridional Parts. 



S 



4 
6 

_8 

10 
12 

14 
16 

18 

20 
22 

24 
26 

28 

3° 
32 
34 

3 S 
i? 
40 

42 

44 
46 
48 

5° 
i 2 
54 

58 



_L 
481 

483 

48. 

+ 8i 
490 

492 

494 
496 

498 

500 

502 

5°4 
506 

508 

SIS 
5" 
5H 

5l6 o 
518 

520 

522 
524 
526 
528 

53o 

532 

534 

53? 
538 

540 



Deg. 
9 



Deg. 
IO 



542 603 



544 
546 
548 

512 
552 

5S t 

ss* 

562 

5 6 4 
566 

568 

572 

573 

575 

577 

579 
581 

583 

& 

587 

589 
521 
593 
595 
597 

599 
601 



605 
607 
609 

6_£I 

613 

OI7 
619 
621 

62J 
625 
627 
629 
6^1 

633 

635 
638 

640 
642 
644 
646 
648 
650 
652 
654 
656 
658 
660 
662 



Deg. 
II 

664 

666 
668 
670 
672 
674 
676 
678 
680 
682 
684 
686 
688 
690 
692 

69} 
697 

699 

701 

7£3 

7°5 
707 

709 

711 

111 

7*5 
717 

719 

721 

723 



Deg. 
12 

725 

7*7 
729 
73 l 
733 

735 

737 
740 

742 
744 
746 
748 

75^ 
75* 
754 

7S<> 
758 
760 
762 
764 

766 
768 
770 
772 

ZZ4 
776 
778 
781 

783 
785 



Deg. 

II 

787 

789 
791 

,793 
795 

797 
799 
801 

803 
805 

807 
809 
811 

813 
81] 

817 
820 
822 
824 
826 

828 
830 
832 

834 
836 

838 
840 
842 

844 
846 



Deg. 

I± 
848 

850 

8?2 

8j7 
859 
86l 
863 
865 
867 

869 
87I 
873 

175 
877 

gZ9 

881 

883 
886 
888 

890 
892 
894 
896 
?9i 
900 
902 
9©4 
906 



I 



Deg. 

21 

9IO 
912 
914 
917 
919 

921 

923 

925 
927 

929 
931 

933 
935 
937 
939 
941 

944 
946 

948 
95o 
952 
954 
95° 
958 
960 

962 
964 
966 
968 



908I971 



$?9 The Comparative Part St ct. Vi 
A Table of Meridional Parts. 



$ 


a* 


Deg. 


Dee. I D*. 


J>*. 


^r- 


!? 


16 


17 


20 


21 


O 


973 


"035 


IO98 


1161 


1225 


1289 


2 


975 


37 


I IOO 


6 A 


27 


9i 


4 


977 


39 


02 


66 


29 


93 


6 


979 


4« 


04 


68 


3i 


*£ 


J 


981 


44 


07 


70 


34 


_2? 


10 


983 


1046 


I IO9 


1172 


1236 


1300 


12 


985 


48 


11 


7+ 


38 


02 


14 


987 50 


13 


7j 


40 


04 


16 


989 52 


'5 


Z 8 


42 


06 


18 


991 


.54 


17 


80 


44 


08 


20 


993 


1056 


1 1 19 


1 183 


1246 


13 11 


22 


996 


58 


21 


*J 


48 


*3 


24 


998 


60 


23 


I 7 


5i 


15 


26 


1000 


62 


Jl 


89 


53 


*7 


28 


02 


_±4 


91 


-Jl 


-JL9 


30 


1004 


IO67 


113° 


"93 


1257 


1321 


32 


06 


69 


32 


95 


I 9 


23 


34 


08 


7 1 


34 


97 


61 


26 


36 


10 


73 


36 


1200 


6 A 


28 


1? 


12 


-25 


_x 8 


02 


66 


30 


4P 


1014 


1077 


1 140 


1204 


1268 


1332 


42 
44 


16 

18 


S! 


42 

44 


06 
08 


70 
72 


34 
3 S 


46 


21 


53 


47 


10 


7 i 


38 


48 


23 


85 


49 


12 


_2f 


4' 


5° 


1025 


1088 


1151 


1214 


12 l\ 




1343 


S 2 


27 


90 


53 


16 


45 


54 


29 


92 


55 


*9 


o 3 


47 


56 


3*1 94 


57 


21 


?5 


49 


J 8 


33 1 96 


59 1 23 | K7 5i 
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a 

O 

2 

4 
6 

8 

10 
12 

»4 
16 

18 

20 
22 

24 
26 

28 

30 
32 

34 

3 S 
l! 
40 

42 

44 

4 S 

48 

5° 
52 

,1 


Deg. 
22 

1354 

£ 

62 

i3 6 4 

69 

7 1 

73 

1375 
77 

Z 9 
82 

84 

1386 
88 
90 
92 

. 95 

1397 

99 
140 1 

°3 
°5 
1408 
10 
12 

14 
16 


Deg. 
23 
I419 
21 

23 

25 

27 

I429 

3 1 
34 

38 

1440 

42 

45 
47 
49 

H5 1 
53 

1 

1462 

64 

66 

69 

JUL 

H73 

75 

V 
80 

82 


24 
1484 
86 
88 

9i 
93 

'495 

97 

99 
1501 

°3 
ico6 
08 
10 
12 

15 
1517 

19 
21 

*3 
26 

1528 
30 
32 
34 
37 

1539 
4i 
43 

48 


Deg. 
25 

J 55° 
52 
54 
57 
59 

Si 

7® 
*57 2 

76 

Z 9 
81 

1583 

I s 
87 
90 

92 

1594 
96 

a" 
160 1 

°3 
1605 
07 
10 
12 
14 


Deg. 
26 

l6l6 

19 
21 

23 
25 
1628 
30 
32 

34 

1639 
4i 
43 
45 
48 

1650 
52 
54 
57 
59 

1661 

63 

65 
68 

7° 
1672 

74 
77 

£ 9 
81 


Deg. 

27 
1683 
86 

88 
90 
92 

l6 95 

97 

99 
170 1 

1704 

1706 
08 
10 

13 

*5 

1717 

19 

22, 
24 
26 

I728 

31 

33 
35 
37 
1740 
42 

44 
47 
49 



88© 'the Comparativi Part Sect. VI. 
A Table of Meridional Parts. 



a' 


2 

4 
6 

8 

IO 
12 

H 
16 

18 

20 
22 

24 

26 
28 

30 
32 

34 
36 

3? 
40 
42 

44 

4 £ 
4? 

5o 
52 
54 

s6 o 
58 


De*. 
28 

5 2 
5 S 
58 
60 

1762 

69 
71 

J 774 

Z 8 
81 

_l3 

1785 

87 

90 

92 

94 

1797 

0" 
1801 

°3 
06 

1808 

IO 

12 

*5 
l 7 


Deg. 

29 

1819 

22 

24 
26 

28 
183 I 

33 

3 £ 
38 

40 

1842 

45 
47 
49 
5i 
1854 

56 
58 
61 

63 

1865 

68 

7° 
72 

74 
1877 

81 

84 
86 


Deg. 

3° 
1888 

91 

93 

1 

1900 
02 
04 
07 
09 

1911 

14 
16 
18 
21 

1923 
25 

28 

3° 
32 

x 935 
37 
39 
42 
44 

1946 

49 
5 1 

56 


Deg. 
31 
I958 
60 

6 5 
_6_ 7 

1970 
72 

74 
77 
79 
1981 
84 
86 
88 

9i 

*993 

U 

2000 
02 

2005 
07 
09 
12 

»4 
2017 

*9 
21 

24 

26 


32 
2028 

3 1 
33 
35 
. 38 
2040 
42 

45 

47 

5° 

2052 

54 

57 

59 
61 

2064 
66 
69 

7* 

73 

2076 

80 

83 
85 
2088 
90 
92 

95 
1 97 


Deg. 

33 
2099 
2102 
04 

°7 
°9| 

2111 

14 
16 

*9 
21 

2123 
26 
28 

3i 
33 

2135 

38 
40 

43 

45 

2147 

5° 
52 
55 
57 

2159 
62 

64 

69 
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' * 


Dtg. 


Dig. 


De%. Deg. 1 X>^. 


D'Z- i 


St' 


34 


35 


36 


37 38 


39 


o 


2171 


2244 


2318 


2 393 


2468 


2545 


2 


74 


47 


20 


95 


7 1 


47 


4 


76 


49 


23 


98 


73 


50 


6 


79 


52 


25 


2400 


76 


52 


8 


81 


54 


28 


°3 


78 


55 


IO 


2183 


2256 


2330 


24 :i 


248l 


2558 


12 


86 


59 


33 


83 


60 


14 


88 


61 


3* 


10 


86 


63 


16 


9 1 


64 


38 


'3 


89 


66 


18 


93 


66 


_4_o 


15 


91 


68 


20 


2196 


2269 


2343 


2418 


2494 


257 1 


22 


98 


7 1 


45 


20 


96 


73 


24 


2200 


74 


•48 


23 


99 


76 


26 


°3 


7* 


5° 


25 


2501 


78 


28 


°5 


78 


53 


28 


04 


81 


3° 


2208 


228l 


2355 


2430 


2506 


2584 


32 


10 


83 


58 


33 


09 


86 


34 


13 


86 


60 


!* 


12 


89 


36 


J 5 


88 


63 


H 


91 


38 


J 7 


91 


65 


4f> 


J 7 


94 


40 


2220 


2293 


2368 


2443 


25*9 


2597 


42 


22 


96 


7° 


45 


22 


99 


44 


25 


98 


73 


48 


24 


260? 


46 


27 


2301 


75 


5° 


27 


•4 


48 


30 


°3 


77 


53 


29 


07 


5° 


2232 


2306 


2380 


2456 


2532 


2610 


52 


34 


08 


t* 


5.8 


35 


12 


54 


37 


11 


85 


61 


37 


*5 


5 S 


39 


*3 


88 


63 


40 


*7 


58 


42 


15 


90 1 66 


! 42 


20 
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Aa 



882 The Comparative Part Sect. VI 
A Table of Meridional Parts. 



O 
2 

4 
6 

_8 
io 

12 

»4 
16 

18 

20 
22 

24 

26 
28 

30 
32 

34 

3 S 
38 



40 
42 

44 
4 6> 

48 

5° 
52 
54 
56 
1.5.8 



Dtg. 


£><?. 


40 


41 


2623 


2702 


3 


04 


07 


3° 


IO 


33 


12 


2636 


2 7*5 


38 


17 


41 


20 


44 


22 


46 


25 


2649 


2728 


5 1 


3 1 


54 


33 


57 


36 


59 


39 


2662 


274i 


65 


44 


67 


47 


7° 


49 


73 


52 


2675 


2 755 


78 


58 


80 


60 


83 


63 


86 


66 


2688 


2768 


9i 


7i 


94 


74 


96 


76 


99 1 


79 



Oeg. 

42 

2782 

84 

87 
90 

2795 

98 

2801 

°3 
06 

2809 
11 

H 

*7 

20 

2822 

3 

3° 
33 



2836 

39 
4i 
44 
47 
2849 

52 

i 



fog- 


Dig. 


43 


44 


2863 


2946 


66 


49 


69 


5 1 


7 1 


54 


74 


57 


2877 


2960 


80 


63 


82 


65 


U 


68 

7i 


2890 


2974 


93 


76 


96 


79 


99 


82 


2902 


85 


2904 


2988 


°7 


90 


10 


93 


*3 


96 


r 5 


99 


2918 


3002 


21 


°5 


24 


07 


26 


10 


29 


13 


2932 


3016 


35 


19 


37 


22 


40 


24 


43 


27 



Deg. 

45 

3030 

33 

3 S 

38 

_ t 1 
3°44 
47 
5° 
53 
55 

3058 
61 

64 
67 
70 

3073 

t 

_8_ 4 
3087 

90 

93 

95 
_98 

3101 

°4 

°7 
io 

*3 
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1 g; Df z- 


Deg. 


Deg. 


Deg. 


Deg. 


Deg. 


* 


46 


47 


48 


49 


5° 


51 





3116 


3 2 °3 


3292 


3382 


3 7 


3569 


2 


18 


06 


95 


85 


72 


4 


21 


09 


98 


88 


81 


7S 


6 


24 


12 


33oi 


9J 


84 


1 78 


8 


27 


£J 


04 


94 


87 


82 


10 


3*3° 


3 2 *7 


33°7 


3397 


349° 


3585 


12 


33 


20 


10 


3400 


93 


88 


H 


36 


2 3 


13 


°3 


96 


9i 


16 


39 


26 


16 


°7. 


99 


94 


18 


42 


. 2 ? 


19 


10 


3503 


.98 


20 


3H4 


3 2 3 2 


33 22 


34i3 


35°6 


3600 J 


22 


47 


35 


2C 


16 


09 


04 


24 


5° 


38 


28 


J 9 


12 


°7 


26 


53 


41 


3 1 


22 


*5 


10 


28 


56 


44 


34 


2 5 


18 


14 


3° 


3159 


3 2 47 


3337 


3428 


35 21 


3617 


32 


62 


5° 


40 


3i 


2 5 


20 


34 


65 


53 


43 


34 


28 


2 3 


3 S 


68 


56 


46 


37 


3* 


26 


38 


7* 


59 


. 49 


40 


34 


3^ 


40 


3773 3 262 


335 2 


3443 


3537 


3 6 33 


42 


7 6 


65 


5$ 


46 


40 


36 


44 


79 


68 


58 


49 


43 


39 


46 


82 


7 1 


61 


53 


47 


43 


48 


__?i 


74 


64 


-I 6 . 




46 


5° 


3188 3277 


33 6 7 


3459 


3553 


3649 


5 2 


9i 


80 


70 


62 


56 


5 2 


54 


94 


S3 


73 


65 


59 


5<> 


^ 


97 


86 


76 


68 


62 


59 


58 


3200 


«9 


79 7 1 


66 


62 
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A Table of Meridional Parts. 



^ Dtg. Dtg. Dtg. 


Deg. 


Deg. 


Deg. 


*| 5 2 


53 


54 


55 


JL 


57 


o 3 66 5 


3764 


3865 


3968 


4074 


4183 


2 


69 


68 


69 


72 


l S 


86 


4 


72 


72 


7 2 


75 


8l 


90 


6 


75 


7 S 


3 


7? 


^5 


94 


8 


78 


78 


82 


88 


97 


IO 


3682 


3780 


3882 


3986 


4092 


4201 


12 


85 


84 


85 


89 


96 


°5 


H 


88 


^7 


89 


93 


4100 


09 


16 


9i 


9i 


92 


96 


03 


12 


18 


95 


94 


95 


4000 


06 


16 


20 


3698 


3797 


3899 


4003 


4110 


4220 


22 


3701 


3801 


3902 


07 


H 


23 


24 


°£ 


04 


06 


10 


l 7 


27 


26 


08 


07 


09 


H 


21 


32 


28 


11 


11 


'3 


*7 


24 


35 


3° 


37*4 


3814 


3916 


4021 


4128 


4238 


3 2 


18 


x 7 


20 


24 


32 


42 


34 


21 


21 


23 


28 


35 


46 


36 


24 


24 


26 


3i 


39 


49 


38 


28 


27 


30 


35 


43 


53 


40 


373' 


3831 


3933 


4038 


4146 


4257 


42 


34 


34 


37 


42 


5° 


6i 


44 


38 


37 


40 


46 


54 


64 


46 


4i 


4J 


44 


49 


57 


68 


48 


_44 


44 


47 


, 53 


61 


72 


50 


3747 


3848 


395 1 


4056 


4164 


4276 


52 


5 1 


5 1 


54 


60 


68 


79 


54 


54 


^ I 8 


63 


72 


S3 


% 


57 


$ 8 6l 


67 


75 


87 


I58 


60 


61 1 65 


70 1 79 


9i 
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& 1**' 


2><j-. 1 


£><?. 


Deg. 


Deg. 


Deg. 


5* 


58 


59 


60 


6l 


62 


63 


O 


4294 


4409 


4528 


4649 


4775 


49°5 


2 


?8 


13 


32 


54 


80 


10 


4 


4302 


17 


36 


58 


84 


14 


6 


06 


21 


40 


62 


88 


19 


8 


10 


25 


44 


66 


92 


23 


10 


43*3 


4429 


4548 


4670 


4797 


4927 


12 


x 7 


33 


55 


? 4 > 


4801 


32 


H 


21 


37 


56 


f 


05 


36 


16 


25 


41 


60 


83 


10 


4i 


18 


29 


45 


64 


87 


H 


45 


20 


4332 


4448 


4568 


4691 


4818 


4950 


22 


3<> 


52 


72 


95 


22 


54 


24 


40 


56 


l b 


99 


27 


59 


26 


44 


60 


80 


4704 


3 1 


63 


28 


48 


64 


84 


08 


35 


.67 


30 


4352 


4468 


4588 


4712 


4840 


497^ 


32 


55 


72 


92 


16 44 


z 6 


34 


59 


76 


96 


20 48 


81 


36 


63 


80 


4600 


24 


53 


85 


38 


6 7 


84 


04 


29 


57 


90 


40 


437 * 


4488 


4608 


4733 


4861 


4994 


42 


75 


9 l 


13 


37 


66 


99 


44 


78 


96 


17 


4i 


7° 


5°°3 


46 


82 


4500 


21 46 


75 


08 


48 


86 


.3 


25 1 50 


80 


12 


50 


439° 


4508 


4629 


4754 


4883 


5017 


52 


94 


12 


33 


58 


88 


22 


54 


98 


16 


37 


63 


92 


26 


5 S 


4402 


20 


41 


67 


96 


3 1 


58 


OS 


1 24 


45 


1 7 1 


4901 


35,, 
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II 

o 

2 

4 
6 

_8 

IO 
12 

14 
16 

i? 

20 
22 

24 
26 

28 

3° 
32 

34 
36 

38 

40 

42 

44 

4 S 
48 

50 1 
52 

S t\ 
58 1 


Deg. 

_64_ 

5040 

44 
49 
53 
58 

5 o6 3 
67 

7* 

z s 

81 

5086 
90 

95 
5100 

04 

5109 
14 
18 

23 

27 

5'32 

37 

-If 

5156 

60 

65 

70 

74/ 


Deg. 
65 

89 

93 

98 

5203 
08 

12 

J 7 
22 

5227 
32 
36 

4 1 
46 

5251 
56 
61 

65 

7° 

5275 
80 

85 
9° 
95 

5 2 99 
53°4 

09 , 

*9J 


a*. 
66 

5324 

l 2 9 
34 
39 
44 

5349 
54 

64 
69 

5373 
78 

83 
88 

93 
5398 
5403 

N °9 
14 
19 

5424 
29 

34 

39 

. 44 

5449 

54 

64 
69 1 


Deg. 
67 

5474 
80 

85 
9° 
95 

55°° 

°5 
10 

l 5 

20 

5526 
3» 
37 
42 

47 

5552 

57 

63 
68 

73 

5578 
84 

89 

94 

. 99 

5 6 °S 
10 

J5 
21 

36 


Deg. 

68 

5 6 3* 
37 
42 

47 
53 
5658 
64 
69 

Z 4 
80 

5685 

9 1 
96 

57° * 
07 

57 12 
18 

23 
29 

34 
5740 
45 
5 1 
56 
62 

5767 
73 

84 

9° 


Deg. 
69 

5795 
5801 

06 

12 

18 

5823 
29 

34 
40 

46 

5851 
57 
63 
68 

74 

5880 

86 

9 1 

97 

5903 

59°9 

H 
20 

26 

32 

5937 
43 
49 

I 5 
01 
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§ 


0tf. 


z>*. 


Deg. 


Deg. 


Deg. 


Dig. 


F 


7° 


7 1 


72 


71 


74 


75 


O 


59 6 7 


6146 


633 6 


6 53 5 


6747 


6971 


2 


7* 


53 


42 


42 


54 


£ 9 


4 


Z S 


59 


49 


49 


61 


87 


6 


84 


65 


55 


56 


69 


95 


8 


90 


7* 


62 


63 


76 


7003 


10 


599 6 


6177 


6368 


6570 


6783 


7010 


12 


6002 


83 


Z* 


77 


91 


18 


*4 


08 


9° 


81 


84 


o* 8 


26 


16 


H 


9 6 


88 


90 


6805 


34 


18 


20 


6202 


94 


97 


13 


42 


20 


6026 


6208 


6401 


6605 


6820 


7050 


22 


32 


'5 


08 


11 


27 


58 


24 


38 


21 


H 


18 


35 


65 


26 


43 


27 


21 


2 5 


42 


? 3 


28 


49 


34 


2 7 


32 


50 


81 


30 


6o 55 


6240 


6434 


6639 


6857 7089 


32 


61 


46 


4i 


47 


6 5l 97 


34 


67 


5 2 


47 


54 


72 [7105 


36 


73 


59 


S 4 


61 


80 


13 


35 


79 


_15 


61 


68 


87 


21 


40 


6085 


6271 


6468 


6675 


6895 


7130 


42 


92 


Z 8 


Z 4 


82 


6903 


38 


44 


98 


84 


81 


89 


10 


46 


46 


6104 


9i 


88 


96 


18 


54 


48 


10 


97 


94 


6_Z£3 


25 


62 


50 


6116 


6303 


6501 


6711 


6933 


7170 


52 


22 


10 


08 


18 


4i 


78 


5 i 


28 


16 


15 


25 


48 


87 


s6 o 


34 


*3 


22 


32 


t 


95 


58 


4o 


29 


28 


39 


7203 
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§ 


De%. 


Deg. 


Dig. 


Deg. Deg. 


2)<y. 


a 


76 


77 


78 


79 


80 


8l 


O 


72 1 1 


7469 


7746 


8047 


8377 


8741 


2 


20 


78 
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A Table of Meridional P^rts. 



g 


Deg. 


Dig- 1 


Deg. 


Deg. 


Deg. 


a 


82 
9148 


83 


84 
IOI48 


85 


86 


O 


9609 


IO77O 


"539 


2 


63 


2 5 


160 


VI 


568 


4 


77 


42 


179 


8l6 


597 


6 


92 


59 


199 


«39 


626 


_8 
10 


9206 
9221 


75 


2l8 


863 


656 


9692 


10238 


I0886 


1 1686 


12 


36 


9709 


258 


9IO 


716 


H 


50 


26 


278 


934 


746 


16 
18 

20 


80 
9 2 95 


43 
60 


298 
318 


9 c8 
983 


777 
808 


9777 


I©33 8 


1 1007 


11839 


22 


9310 


.95 


358 


032 


870 


24 


25 | 9812 


378 


058 


902 


26 


40 3° 


399 


082 


934 


28 
30 


56 


! 47 


- 420 


107 
1 1 133 


967 


937i 


9865 


1 044 1 


1 1999 


32 


86 


82 


462 


158 


032 


3 i 


9402 9900 


483 


184 


066 


3 S 


l 7 


18 


5°4 


2IO 


099 


3? 
40 


33 


36 


526 


236 


133 


9449 


'■■ 9954 


10 547 


1 1263 


12167 


42 


64 


. 73 


5 6 9 


289 


202 


44 


80 


9992 


59o 


316 


2 37 


46 


96 10009 


612 


343 


2 73 


48 

5° 


9512 ! 028 
9528 10046 


634 


37 1 


308 


10656 


11398 


12344 


5 2 


44 


065 


679 


426 


381 


54 


60 


084 


701 


4 S 4 


408 


l 5 J 


7° 


103 


. 724 


482 


445 


93 


122 


747 


410 


483 



890 The Comparative Part Sect. VI. 
A Table of Meridional Parts. 
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AND now according to my promife, Page 
868, I fhall exhibit a Method of making a Scale 
to meafure Diftances on the Mercator's Chart, 
which may by the following Example be made for 
any Chart, if die extreme Latitudes of the Chart 
be given; 

Example. Let it be required to make a Scale for 
a Mercator's Chart from Latitude 3 2 to Latitude 
50, either North or South, and to contain 100 
Leagues or 300 Miles Diftance. {See Plate XI* 
-Kg. D.) 

FIRST, find the Length of 300 Miles in the 
lead Latitnde (which here is 32) thus, As Sine 
Comp. Lat. 32 , To Radius-, So is 300 Miles 
(the length of your Scale) To 354' or 5* 54^ 
itfhich taken off the graduated line of Longitude, 
let it be the Length of the lowed: line of the Scale 
3232, upon the middle of which line (at $0) raife 
the Perpendicular 50.50, fubftraft the Natural Se- 
cant of the leaft Latitude 32°, from the Natural 
Secant of the greateft Latitude 50 , and the Re- 
mainder 3766 taken from a Scale of equal Parts, 
fet from 50 to 50 upwards upon the forefaid Per- 
pendicular ; and thro* 50 draw the uppermoft line 
at right Angles with the Perpendicular, and Pa- 
rallel to the bottom line 32,32, that line reprefents 
the Parallel of 50 * Then having found by the 
foregoing Proportion the length of 300 Miles, in 
Latitude 50% which is 467', or 7^47' $ take 
half thereof, viz. 3° 53 '* from the graduated line 
of Longitude, and fet it both ways upon the fore- 
faid Parallel of 50, from the middle of the line 
(where it is cut by the Perpendicular) to each end ; 
fo fhall the diftance between thofe two Marks be 
the Meafure of 300 Miles in Lat, 50 . Then 
from the Extremities of the Top and Bottom lines, 
draw the Sidelines, 50 32 and 50 32. Now to 
find the intermediate Parallels, fabftraft the Na- 
VOL, II. Bb tural 
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tural Secant of the leaft Latitude 32, from the Na- 
tural Secant of each greater Latitude as 34 36 38, 
t$c. to 50, the feveral Remainders taken in your 
Compaffes from the fame Scale of equal Parts, by 
which you meafured the middle Perpendicular line, 
and fet upon the fame line from the line 32.3a 
upwards, fhall determine the points in that line 
thro* which the feveral Parallels muft pafs ; there- 
fore thro* thefe Marks draw lines parallel to the 
line 32,32, they reprefent the feveral Parallels re- 

?uired. Then divide the uppermoft and loweft 
^rallel each into 100 equal Parts, marking them 
both with 10, 20, 30, &V. and between thofe Di- 
vifions marked with the fame Number, on each 
line, draw ftrait lines thro' the Scale ; thefe Lines 
will alfo divide each Parallel into 100 equal Parts 
or Leagues upon which you may meafure your Di- 
ftance in any Parallel as before is taught. 

T H E ufe of the Scale is eafy, the Diftances 
being to be taken off according to the Latitude of 
that part of the Chart, which is to be meafured 
thus, the line 32.32, is 100 Leagues or 300 Miles 
in the Parallel 32, and the line 50.50, is 300 Miles 
in the Parallel of 50 Degrees: But if (as is moft 
common) the Ship fails upon an oblique Courfe, 
meafure the Diftance upon a parallel in the Scale 
that is neareft the middle parallel, between the two 
Extremes, and that is fufficiently exa6t. 

Example. If the Ship has failed in the North- 
Eaft quarter from Latitude 42, to Latitude 46, 
the Diftance is to be meafured on that parallel of 
Che Scale marked 44.44, &c. 
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CHAP. XL, 

Of the chief Problem in Navigation ; viz. To 
find in the Maps the Place to which a Ship is 
come after fome failing; or to find the Lati- 
tude and Longitude of that Place. 

PROPOSITION I. y 

The Point to which a Ship is to he directed, cannot be 
known except we firft know what Place the Ship 
is come to* 

WE faid, in the preceding Propofition, that 
the chief Problem in Navigation is how 
to find the Point to which a Ship is to be diredted ; 
and which 'tis plain cannot be known except we 
firft know the Place from which the Ship is to be 
dire Aed •, and therefore the Solution of that Pro- 
blem for finding the Ship's Place is neceflary : and 
the Problem for finding the Point comes to this* 

PROPOSITION II. 

To find, the Place to which a Ship is come after fome 
time of failing. 

THE Bute b mark every Day with a fin the 
Place in the Maps to which the Ship income •, and 
thence they may know which way to fleer the Ship : 
and for this they ufe a three-fold Method, accord- 
ing to that which they judge is found raqft exactly. 
Bb 2 Having 
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Having obferved the Point the Ship failed on the 
former Day, and the Way fhe hath made fince, 
Jier prefent Place is thus found in the Maps: 
Take a Square, and apply one Leg to the Place 
from which the Ship came laft, and the other to 
the Point or Line neareft it, on which the Ship 
failed, and mark with a Pin, or Pen, the Part of 
the Leg, which is above the Plaice left. Then 
take, from a Scale of Miles, the Miles run, and 
. apply one Foot of the Compafs to the Place left, 
and let the Scale be moved in the Line that fhows 
the Point, 'till the other Foot reach the Point 
marked on the Square ; the Place in the Map un* 
der that Point, in that Situation of the Square, i§ 
the Ship's Place, 

SEAMEN ufe two pair of Compaffes with.- 
put a Square ; but if you would determine the 
Ship's Place more accurately by Calculation ; the 
Problem will be this : Having the Latitude and 
Longitude of the Placa left, and the point failed 
on, with the Diftanoe failed, to find the Latitude 
and Longitude of the Place come to ; by which the 
Ship's Place may be marked more accurately in 
the Map, 

2. THE Point the Ship hath failed on, and 
the Latitude fhe is come tp, being known * to find 
her Place in the Map. 

LET there be again applied one Leg of th? 
Square, tp the Point iailed on, or one neareft it, 
£rid the other laid on the Place come from, and there 
make a mark with a Pin or Pen ; then move the 
Leg applied to the Point failed on, 'fill the marke4 
Point on the other Leg come into the Parallel of 
the obferved Latitude j and the Point where it 
cuts it, is the Ship's Place. If there be not a Par 
rallel drawn thro' it, take with the Compaffes the 
Pegrees on the Margin between the next Parallel, 
#n$ that Latitude j and at the fame Time apply a 

§(juar§ 
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Sqaure in the Line of the Points, and fetting one 
Foot on fome Place of the Parallel, fo as it's other 
may reach to the other Point, marked on the Leg, 
you have the Ship's Place, Or by Calculation the 
Problem is this : Having the Latitude and Lon- 
gitude of the Place left, and the Latitude of the 
Place come to, and the Point failed in, to find 
the Longitude which will give the Ship's Place, 

3. KNOWING the Diftance failed, and the 
Latitude come to, to find the Ship's Place in the 
Map. 

TAKE from the Scale, the Miles failed, and 
if a Parallel pafs thro' the Degree of Latitude, 
known by Obfervation ; place one Foot of the 
Compaffes on the Place known, and the other on 
the Parallel, and you have the Ship's Place : but 
if no Parallel pafs thro* it, apply one Leg of the 
Square to the next Parallel, and on the other 
Leg mark the Degree of Latitude, and move the 
Square 'till the other Foot of the Compafs touch 
the Point marked on the Ruler: the Place of the 
Map under that Point is the Ship's Place. By Calcu- 
lation the. Problem is this : Having the Latitude and 
Longitude of one Place, and the Diftance of it from 
another, and the Latitude of that other -, to find 
alfo it's Longitude, which will determine it's Si- 
tuation on the Globe. There is a fourth Method 
alfo by having the Longitude of the Place come 
to, when it's Latitude is wanted •, but becaufe that 
feldom happens at Sea, we fhall omit it. They 
that defire more of this, may read Snellius^ Stevinus^ 
Jlfetius, and other?, who have handled it largely. 
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PROPOSITION III. 

To find marly the Point a Ship fails in> tbo* the 
Signs are fallacious. 

I N the Solution of the former Propofition there 
was fuppofed, as known; (i) The Point failed 
on, (2) The Diftance foiled, (3) The Latitude 
of the Place come to : Now we are to lhow how 
thefe three are found at Sea : for if thefe are not found 
truly, the Ship's Place is not truly determined. 

1. AS to the Point failed on, Sailors know it 
by their Sea-Compafs ; for the Ship is fuppofed 
to defcribe the fame Line that fhows the Point. 
They feldom ufe the Method by the Place of the 
Sun's rifing or fetting by Culculation. 

THESE Signs are fubjedl to uncertainty ; r. 
If the Declination of the Needle be not known in 
that Place. 2. If there be a Current there, or as 
in many Places in the Torrid Zone, a general and 
conftant Motion of the Sea, that will carry the 
Ship with it. 3. A Storm will drive the Ship out 
of the Line of Dire&ion. 4. The Ebbing and 
Flowing of the Sea will carry the Ship with it. 5. 
Allowance is to be made for Lee Way, on account 
of the Waves that hinder the Ship's Motion that 
Way (he is direfted ; for all which Reafons their 
Sea-Compafs is not to be relied on, and the Cor- 
rection of thefe is very imperfect. 

PROPOSITION IV. 

To find bow many Miles the Ship bath failed frmn a 
given Place. 

T H I S is but gueffed at ; 1 . By knowing how far 
a Ship will fail in fuch a Time, with fuch a Wind. 

2. If 
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2. If (he fail in the fame Meridian, or near it, 
the Difference of the Latitude of the Place left and 
come to, turned to Miles, gives the Diftance 
failed with that Wind, in that Time •, and then 
the Ship failing any other Way with that Wind 
makes the fame Way in that Time. 3. With 
more Labour they find it by the Log- line, which is 
a Line faftned to a Log of Wood, and thrown out 
of the Ship's Stern, the Line being wound about a 
Wheel in the Ship's Cabin, which muft turn to 
give more Rope while the Ship moves from the 
Log ; they obierve how many marked Fathoms of 
the Rope go out of the Ship in half a Minute, which 
will give her Motion in fixty Minutes, or one hun- 
dred and twenty Minutes and a half; each Mark that 
goes out will be a Mile in an Hour, if the Marks 
or Knots be fifty Foot diftant. But thefe Methods 
are uncerain 5 for, 1 . There is a Motion of the S^a 
in fome Places to one Place, to which, if the Ship 
go, fhe moves the fafter ; if to the contrary, flower. 
2. The Ship is carried by other Caufes to other 
Points, and goes in feveral Lines. 3. The Winds 
frequenty change. 4. The higher the Ship's Stern 
is, the Line winds off the Wheel the flower, and 
her Motion thereby feems the lefs. 

PROPOSITION V. 

To obferve the Latitude of the Place come t$, 

THEY ufe the Sun by Day, and the Stars 
by Night, as in Chap. 23. They ufe three Sorts 
of Inftruments for this Purpofe, viz. an Aftrolabe, 
Radius, and Triangle. The Latitude by thefe is 
determined more accurately than the Point failed 
in, or the Miles failed ; tho* there is alfo an uncer- 
tainty on account of, firft, the Ship's Motion* 
which hinders Obfcrvation > fecondly, not apply- 
ing 
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ing the Eye right to the Inftrument * and, thirdly, 
the Refra&ion is not confidered, 

PROPOSITION VI. 

From what precedes it appears, that the Methods which 
Sailors ufe to find the Shifs Place are in the Chart un- 
certain, on account of the uncertainty as to the Point 
failed in, and of the Miles run, and of the obferved 
Latitude ; yet the Obfervation of the Latitude of the 
Place come to, is lefs liable to Error, ejpecially in 
calm Weather, and a clear Sky, and may be car- 
re£ted. 

BUT from this alone we cannot find the Ship's 
Place, but, as was at large delivered, in Chap. xxx< 
there muft be another Datum, viz. either the Di- 
ftance from the Place left, or Point feiled in, or 
the Difference of the Longitude left, and come 
to; and therefore the Longitude of the Place 
come to, which, with the Latitude, is again want* 
ed, determines the Ship's Place, 

H E N C E it appears, that the Art of Naviga- 
tion is to be perfe&ed by the Solution of this Pro- 
blem ; To find, at any Time, The Longitude of a 
Place at Sea. A public Reward is promifed for the 
Difcovery y let turn obtain it who is able. 
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Ecliptic, what 531, 534 
Ecnephias, what 520 
Egypt defcribed 330, 341 
Elbe, River, it's Origin 297 
it's foft Water, whence 328 
Elevation of the Pole, what 536 
Enare Tresk Lake 288 
Equator, what 544 
Eratoftbenes> his Menfuration 
of the Earth 60 
Etefian Winds, what 512 
Euphrates, a Branch thereofleft 
it's Courfe 3 20 
it's annual Inundation 

343 
Europe, it's leaft [known] Dif- 

tance from America 106 
Exhalations, their different kinds 
421 
whence they pro- 
ceed 424 
whence more or 
lefs 421 
Exhydrias, what 524 



T^Ernando Poo, it's extraordi- 
JT nary Current 269, 270 
Kgcnojamma 143 



Fire, in continued Matter tend* 
downwards ^ 6 

Flandrian Iflands, See Azores. 
Flood, it's Time in genera] 2c6 
Flux and Reflux, See Sea. 
Forbiiher's Streights 1 7* 

Fountains, Obfervations thereon 
306 
how difcovered 345 
artificial, how made 
350 
how known to be 
whole fome 3C1 
remarkable for vi- 
nous and other 
Properties 370, 

37* 
hot and cold by turns 

379 
fait ones, how made 

368 
the Caufe of boiling 
Fountains 387 
the more remarkable 
ones 381 

flowing at certain 
Times 390 

Friefland 113 

Frontera Lake 285 

Fumes, See Vapours and Exha- 
lations. 
Furlong, Grecian, what 25 



G 



Anges, it's water account* 
ed whclefome 329 
it's Courfe and an- 
nual Inundation 

34^ 355 
Garonne River, it's Tides 263 
Gate Mountain 140 

Geneva, it's Lake 286 

Geography, what 2 

it'sDivifion 2, 14, 

15 

Univerfal and Par- 
ticular ibid. 
Gcogra* 
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Geography, it's Subject, Pro- 
perties, Principles, 
&V. 3, 5 

it's Order and Proof 

it's Origin 7 

how praclifed by the 
Antients 1 6 

how by Darius and 
Alexander 8, 9 
it's Imperfection a- 
mong the Anti- 
ents 8, 9 
it's Excellency 10 
it's Knowledge ne- 
ceffary ibid. 
Geometry, what 1 6 
Problems therein 17,22,23 
Globe, how divided 99 
Germany, it's Mines 160 
it'sDefarts 164 
it's. Rivers for tranf- 
muting Iron into 
Copper 328 
Ghir Lake 286 
Gibraltar, Streights 1 74 
Gilolo 1 1 3 
Globe, what 20, 530 
Terraqueous, what Part 
of it pofTefled by Wa- 
ter 395 
it's Contents of Earth 
and Water, how com- 
puted 396 
whether it's Surface may 
be all Land or Sea 
416 
Globes, their Ufe 652, 668 
how made 716, 722, 728 
Gonnapi 151 
Gotland 114 
Grampian Mountain 140 
Greenland, it's Sea 178 
Grifon's Country, See Switzer- 
land. 
Guadiana River 315 
Guinea, it's Gold-Duft,whence 
'59 



Guifony, his Opinion of the Ori- 
gin of Coral 225 
Gulph of Bengal 171 

Ganges - ibid. 

Mexico ibid. 

Ruflia ibid, 

H. 

HAil, where formed 443 
Hall Salt Springs 306 
Halley, Dr, his Explanation 
of the Caufe of the Sea's 
faltnefs 210 

his Account of the Varia- 
tion 840, &V. 
Harlem, it's fait Lake 287, 289, 
292 
Haitian* his Secret for making 
Sea- Water frefh 217 
Head- Land, what 156 
Hccla, a burning Mountain 1 46 
Hellefpont 1 7 5 
Hercules's Pillars 190 
Hercy nian Mountains 1 3 9 
Heterofcii, who . 620 
Hills, See Cliffs. 
Hifpaniola 1 1 2 
Hook, Dr, his Method of find- 
ing the Depth of the 
Sea 199 
his Method of examining 
the Saltnefs of the Sea- 
Water 21 % 
Horizon, what 532 
the Senfible or Vifible, t 
what 775 . 
it's Magnitude 776 
Hours, their Difference in dif- 
ferent Places 643 &c. 
Babylonifh, Jewifh, Ita- 
lian 645-648 
Hudfon'sBay 172 
Hungarian Mountains,^; Alps. 
Hyperborean Ocean, See Ocean* 



Cc 3 



Jamaica 



INDEX, 
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JAmaica 113 

James's Ifland 1 1 1 

janna Lake 286 

Japan ^ 109 

a hot Spring there 389 
Java 112 

it's fluttered Mountains 
I50 
Iceland no 

it's hot Bath 373 

Jenifa, it's long Courfe 356 
maus Mountain 137 

Inch, what 24 

Indus, it's annual Inundation 342 

Jordan River * 316 

reland 112 

J ron corroded by Water 328 
Jflands, what 104 

the fmaller 113, 114, 
116 
how formed 407 -413 
the floating Sort ibid* 
why few in the middle 
of the Ocean 417 
the larger Sort 1 09, 1 1 1 
the middling Sort 1 1 2 
one frequently fhook 
with Earth-quakes 152 
Ilthmufles, what 117 

the moil noted ones 
1x8 

K. 

KOpperberg, it's rich Cop- 
per Mines ,g 

LAaantiUi, his Opinion ef 
the Earth's Figure 2 g 
>ga 2 gg 

Ladrone Iflands n g 

la Fontaine forte, it's vinous 
Water 37 r 



Laire, it's Cataract 32* 

Lakes, what z g 

their Kinds and Origin 

280-290 

howfed 289,319,324,325 

now drained or dried up 

292, 399 

how they appear where 

they were not before 

414 

how to be made 291 

the fmaller Sorts, how 

fupplied 292, 293 

La Maire Streights f 7 2 

Lansberg, his Obfemtions on 

Refraclion apq 

Lantchidal Sea 1 y Z 

Lall, what 804 

Latitude of Places, what 536 

to find 541, 893—898 

Leaches, Set Morajfes. 

League, French, Spanifli, Ara- 

bian 25 , 2 6 

Lena, See Maia. 

Leward Iflands, See Caribbee 

Jflands. 
Libya, it's Defarts 163 

Light, it's Reflection, whence 

460 See Twilight. 
Line, Geometrical, what 1 6 

of a Ship's Way, what 852 
Linliguna Pool $g t 

Liparis River *l(> 

Lifon Mountain \aa 

Loch Loumond 278 

Longitude, what 668—674 

the way of finding it 67 8— 

681--687-.688--691 

Lorain, fait Springs there 305 

Lou-Zart, a remarkable Spring 

391 
Loxodromy, what 860 

Lucaros Iflands, Set Antilles. 
Luconia J0 g 

Lunenburg, it's fait Springs 305 
how difcovered 345, 

Maccao, 
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MAccao, it's Tides 263 
Madagafcar 110 

it's Mines 160 
Madera 114 

Madre, it's Curvatures 3 24 
Maelftroom 277 

Maoris Lake 293 

Maia 356 

Majorca 113 

Magellan Streights 172 

Maldivia Iflands 1 1 5 

Malta 114 

Manila Streights 173 

Maps, what 530 

theirUfe 528,531-536,^. 
how made 728—762 

Maron Lake 394 

Marines, See Boggu 
Maundrtll, his Obfervations on 
the Lake Afphaltites 379 
Meafures, their different kinds 
23—27 
Mecon, it's annual Inundation 

343 

Medina 195 

Mediterranean, it's different 

Names 1 69, 1 70 

Menam, it's anuual Inundation 

343 
Menfuration of Diftances 762- 

778 
Meridian, what 531, 532 
the firft, what 669-67 1 
Meridional Parts 

Conftrudion of 868-874 

Table of 875-890 

Mercator's Chart Conftru&ion 

747 

Scale to meafure it 891 

Meridian Line, to find 539 

Mexico, it's Gulph 171 

Mile, German; Italian, Roman, 

Perfian, Egyptian, Englifa, 

Danifh, Swedifh, Ruffian, 

Turkifh, Indian 24—27 

Rhinland 26 



Miles, which moft commodiou 8 

Mindanao 1 1 2 

Mines, what 158 

the moft celebrated for 
Gold and Silver ibid. 
161 
their Contents 97 

ofSalt 161 

Minorca 1 1 4 

Molucca Iflands 116 

Monfoons, See Winds ft ated. 
Monte de Soma 144—149 
Moon, what Part darkened in 
her Eclipfe 628 

Moraffes, what 280 

their kinds 292 

Motion, diurnal 533 

annual ibid. 

Mountains, what 119 

their Height, how 
taken 120—126 
their Origin 131 
why Rains fall there 
oftner than in 0- 
ther Places 132 
whether their Sur- 
face be more capa- 
cious than the 
PJain they (land 
on 134 

the moft celebrated 
for their Height 
142—145 
their Differences 145; 
the burning kind, or 
Vulcano's 145- 

*S4 

the Caufe of their 

burning 154 

their moft noted 

Streights 156 

the Mountain where 

the Ark relied 138 

Riphean 136,139 

Mouths of Rivers, what 316 

Mummy, how made 

Cc 4 



Nankin, 
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NAnkin, it's Gulph 171 
Nature, it's Principles, 
what 88 

Navigation from Weft to Eaft, 
why eafier than from 
EafttoWeft 68 
the Art 800—898 
in three Parts 800 
Needle, Magnetic, what 837 
it's Variation 838, &c. 
how found 841 
Negropont 113 

Nefs Lake 374 

Newfoundland no 

Jfewtcn, Sir Ifaac, his Explana- 
tion of the Principles of 
Nature 88 

Nicaragua Lake 285 

Niger, the Length of it's 
Courfe 355 

forms Lakes 287 

it's annual Inundation 
342 
Night, whence colder than Day 
442 

Nile, forms Lakes 287 

it's Mouths 3 1 7 

it's Cataracts ^ 321 

it's annual Inundation 339, 

342 

Nova Zembla 1 1 1 

O. 

OBY River, it's Courfe 

Ocean, what 165 

it's extent ibid. 

how formed ibid. 

how divided 168 

how named ibid. 

it'sSurfacefpherical 181 
why it appears higher at 

a Diftance 187 
whether every where of 

the feme Pepth 191 
w-198 



Ocean, wherein contained 201 
—207 
Ethiopian's remarkable 
white Salt ibid. 

why not enlarged by Ri- 
vers 221 
it's different Colours in 
different Parts 222 
-^-224 
why it throws up terref- 
ttial Bodies 229 
Peculiarities foundthere- 
in 224—228 
how it covers Land 
where there was no 
Water before 414, 
415, 416 
why it forfakes the 
Shores 401 
Oleariut, his Opinion of the 
Height of the Cafpian 309 
Olympus, Mount 121 
Onega Lake 288 
Optics treating the Bufinefs of 
Refraction 445 
Ormus, it's fait Mountains 161 
it's Houfes built of 



Salt 
Omithias, what 
Ox-Eye, what, 
Ozero 



2U 

5*4 

521 
288 



P. 



PAce, Geometrical, what 25 
Pacific Ocean 168 

Palm, what 24 

Paradon 114 

Paraguay River, it's annual In- 
undation 343 
Parallels, what 511 
Parime Lake 203 
Pehon, SeePttras. 
Peninfula's, what 117,11?, 
the moft noted 118 
Perch, or Pole, what 24 
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P/ri&tit who 
Perifcii, who 
i Peru 
Petras 

Periian Gulph 
Philippine Iflands 
Pike of St George 
Tenerif 



633 
019 
298 
144 
170 
116 

H3 
142 



Pfiny, his Account of the Dif- 

tance betwixt Athos and 

Lemnos 1 28 

Po River 316 

Pochnia, it' s fait Mines 161 

Points of the Compafs,what 837 

Poles, what 530 

Ponds, what 280 

Pofidoniusy his Method of mea- 

furing the Earth 60 

Potofi, it's rich Silver Mines 

*59 

Prince William's Ifland 1 1 

Promontories, what 119 

Properties of the Englifli, 

French, and Rhinland Feet 



Prefter, what 
Pyreneans 



Q 



Uadrant, what 



24 
5*9 
'35 



*7 



R. 

RAdius, what 17 

Rain, why little in the 
middle Region of 
the Air 425 

where formed 443 
why frelh on the O- 
cean 216—219 
Ecd-Sea 170, 224 

Refraftion, differently affected 
by the Air 448—460 
Examples thereof from 

fyfo, &v. 460 -464 



Refraction, Problems relating 

to it 464-467 

of the Sun, £srV. what 

445 
if s Nature and Laws 
ibid* 
Rhetian Mountains, See Alps. 
Rhine, it's Cataracts 322 

a Branch thereof ibg- 
nated 318 

Rhodes 1 14 

Rhone, how fed 325 

Ridges of Mountains, what 1 3 5 
the moft celebrated 135, 
142 
their Origin 141 

Rio de la Plata 326, 342, 357 
Riphean Mountains, what 1 39 
Rivers, what 295 

navigable, which ibid. 
their Origin 296 

their Springs, whence 
297 
how augmented 299 
fofne dip under Ground 
3H»3>6 
where exonerated ibid. 
317,318 
how difcharged 318 
the Reafon of the (tag- 
nating 3 20 

why not fait ibid* 

the annual difcharge of 
oneRi ver more than the 
Bulk of the Earth 30^ 
their Channels why un- 
equal 320 
their Levels and Depths 

. 3 Z2 »323 

why broader in one Part 

than another 322 

why fome run fwift, o- 

thers flow 3 23 

why the fameRivers run 

more or lefs rapid in 

different Places ibid. 



Rivers, 
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JUvers, the moft famous for 
Rapidity 323 

whence choaked up 324 

why they feldom run 
direft uu. 

why broadeft at their 
Mouths 325 

the remarkable ones for 
broad Mouths 326 

often afford Metals 326 
-3^8 

the remarkable ones for 
Gold 327 

the Difference of their 
Waters 329 

theirNature how known 
ibid. 

the Caufe of their In- 
undation 343 

how brought from one 
Place to another 3 C3 

thofe remarkable tor 
their Breadth and 
Length of Courfe 

, . 354 * 
their Water why lighter 

than the Sea-Water 

358 

why they fometimes 

leave their Chanels 

<hy 39 2 > 397-399 

why they fometimes run 

in new Chanels 413 

Ruffian Gulpb 171 

S. 

S Ailing round the Earth, by 
whom performed 166 
the Art 809—898 

St Helena Ifland 114,154,311 
Lawrence River 297, 351, 

357 

Mary's Well 392 

Patrick's Purgatory 157 

Thomas's Ifland 114 

Salmon, his Defcription of the 

overflowing of the Nile 339 



Salt concretes folid Bodies 21 z 
why it diflblves fooner in 
hot Water than in cold 
215 
found in inland Coun- 
tries 305 
how feparated from Sea- 
Water 313 
the kinds thereof ibid* 
Salt-Meat, why falter to the 
Tafte hot than cold 214 
Salt- Water, how rendred pure 
304 
Sand-Banks, what 404 
their Origin 405 
their Danger and 
Mifchief . ibid. 
the moft remarkable 
ones 406 
may become Part of 
the Continent 407 
Sardinia 112 
Sea, not higher than the Land 
184 
whence it's Saltnefs 207 
••212 
whether frefh near the bot- 
tom ibid. 
why luminous by Night 
22S 
it's Motions 230, &V. 
it's fwelling and (waging 
243 
it's Flux and Reflux 240, 
25^, 2629 263 
Caufe of the Tides 245 

it's general Motion from 

Eaft to Weft 249,263, 

264 

it's Flux and Reflux varies 

with the Seafons 250 

Pacific, why calm 279 

it's Concuffion, what 278 

See Cape Brim and 

Catwbaya* 

Sea-Charts, how made. 760 

Sea- 
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Sea-Compafa, how made 836 
' how corrected 843 

1 how affefted 837 

Sea -Water heavier in the Tor- 
rid Zone than in the nor- 
thern Regions 205 
has certain Peculiarities 
224 
Seafons of the Year, how deter- 
mined 569, 586 
how found 574, £sfr. 
Secant, Sea Arc. 
Seneca* his Defcription of the 
Nile 330—339 
Senegal River, it's Tides 263 
Shadows of Bodies, how caft in 
different Parts of the Earth 
i 619 
I Ship Building, it's Requifites 
800-803 
Ships, how to be loaded 805 
Sicily 112 
Sine, See Arc. 

Singhay Lake 285 

Situation of Places, how found 
717-722 
Sloughs, See Boggs. 
Snow, where form'd 443 

Soame 358 

Socotra, See Zocotora. 
Soran Lake 286 

Sound 1 75 

Spaws, the Caufe of their boil- 
ing 3 8 7 
Springs, their Origin, See Foun 
tains and Rivers. 

flowing into the Sea 206 

near the Ocean brackiih 

229 

Stadium, See Furlong* 

Stars, afford Arguments for the 

Earth's fpher|cal Figure 

1. c u 3S ' 3 - 6 

how far they move in 

an Hour 676 

Jbme fixed ones bigger 

than the Earth 67 



Storms 52i»522,&r„ 

fome anniverfary 528 

Streights, what 167 

their Caufe and Origin 

189— 191 

how dried up 400 

the moft noted 1 72 1 76 

Sumatra no 

Summer, what S^9"S77 

Sun, Arguments from thence 

of the Earth's fpherical 

Figure 35, 36 

how it rifes and fets in the 

different Zones 548,^ 

b$2>&c. 

Sunday Iflands 115,116 

Surface of the Earth, what Part 

continued 93 

Switzerland, why accounted 

the higheft Part of Europe 

120 

T. 

TAble of General Geogra- 
phy u-13 
of particular Geogra- 
phy 13-15 
of Englifh Meafures 26 
of a Degree in diffe- 
rent Parallels 61 
for finding the Time of. 
the Tide 266, 267 
of theLatitude and Lon- 
gitude of Places 692 
-708 
of the Declination and 
right Afcenfion of 
the Sun 710 
of the Stars 712 
Tanais, whence it fprings 297 
Tangent, See Arc. 
Tara, it's Curvatures 324 
Taurus, Mount 137 
Teneriff 143 
Ternati, it's terrible Spiracle 1 5 1 
Terra firma, See Continent. 

Terra 



INDEX. 



Terra del Foego 116 

Thermometer, how made 437 

Tides, how caufed 8 1 1 

Table of them 817825 

time of it by a fight of 

the Moon 829, 830 

higher at New and Full 

Moon than at the 

Quarters 249, 250 

high on the Coafii of 

China and Japan 253 

not fenfible in the 

Strcights of Gibraltar, 

nor in the Baltic, 253, 

2 54 
the Ebb and Flood how 

to be obfenred 261 , 
262 
when and where higheft 
and lowdt 251 

Tigris River 323 

Times of one Place compared 
with thofe of another 
643, &)V. 
Timor 113 

Tittcaca Lake 285 

Torrent, what, and how gene- 
rated 296 
Travados, See Ecnepbias. 
Triangles, right-angled, what 21 
Trigonometry .Theorems there- 
in 22 
Tropics, what 531, 546 
Tun, what 804 
Twilight, it's Caufe 467 
when it begins 468 
it's Duration how 
found 580,581 
Typhon, what 524 

V. 

VAruas, a remarkable Ri- 
vulet there 392 
Vapours, why continually ex- 
haled 425 
Vefuvius, See Monte di Soma. 



Villa Nova, it's remarkable 
Spring 392 

Virgin Iflands, See Antilles. 
Kitruviusy his Method of find- 
ing Water 346,350 
his way of making 
Springs 35 

of trying the Good- 
neb of Water 351 
Vortices, See Whirlpools. 
Vulcanos, See Mountains, bnm- 
ing. 
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w. 
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Ater, it's Surface of 

what Figure 3 t 

attracts it felf 307 

frefh and fait, their 

different Gravities 

it's Grange Properties 

3*9* 390 
none pure and ele- 
mentary 3 59 
Mineral Waters,their 
Kinds and Diffe- 
rences #.362,364 
.-369 
Mineral, their Origin 
362-364 
theirDifferences 328, 

t t 3^347 

the heavy, with what 

impregnated 3 20 

how to be found 346, 

350 

Acidulae,theirOrigin, 

Difference andKinds 

370"373 

' Spaws, theclebrated 

ones in England 37 1 

Waters* 
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Waters, why not acid in nor- 
thern Countries 3 72 
bituminous, or oily, 
the Caufe and Gene- 
ration thereof 378 
where chiefly found 
375-378 
bitter,theirOrigin ibid. 
where found ibid. 
of a petrifying Quali- 
ty, their Origin 380 
where found 380 

-384 
the Caufes thereof #. 
poifonous, where 
found ib. 385 
the Caufe thereof ib. 
coloured, where 
found /£. 386 
the Caufe thereof ib. 
See Fountains, Ri- 
vers f rid Springs. 
Waves, naturally diffufe 1 86 
Wells, SeeFountains and Springs. 
Whirlpools, what and where 
276, 277 
White Sea, See Ruffian Gulpb. 
Winds, what 481 

their Effects upon the 
Tides 269 

their modern Divifion 
482 
their JCaufes ibid. -484 
whence they may blow 
perpendicular to the 
Horizon ibid. 

whence they blow with 
fome Interruption 
485 
whence none blow per- 
pendicularly from 
theAir.&fr. ibid. 
whence Eaft Winds 
are more frequent 
than the Weft 486 
Whence North and Eaft 
Winds more fevere 
ibid. 



Winds, whence the South and 

Weft Winds more 

hot 4 g 7 

Signs of approaching 

Winds explained 

4S8 

whence ftronger in 

SpringandAutumn 

489 

where they begin to 

blow 490 

how far may one and 

the fame reach ibid. 
conftant and incon- 

ftant, what 491 
general, what 492 
where found tf.496 
their Caufe, what ib. 
ftaied and periodical. 

what 497—50* 

wheje chiefly found 

ibid.- 50 j 

or Monfoons, their 

Caufe, what #. 
whence the Etefiaa 

Winds, in Greece 

512 

whence the Greek 

ChelidonianWinds 

5 T 4 

whenceEtefianWinds 
blow not in Italy, 
&c. ibid. 

where almoft perpe- 
tual 515 

ftated, what belongs 
thereto 517 

northern , whence 
weaker the nearer 
to the Equator ib. 

fouthern , whence 
ftronger, &V. be- 
yond theEquatorrJ. 

the different kinds of 
Winds,what 519 

what Winds fudden 

and ftrong, but of 

wort 
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ihort Continuance 

ibid. 

Wind, prognoflic of ib. 

520 

tempeftuous 52 c 

Set Cmpajs* 

Winter, whence colder than 

Summer 442 

how determined, 569 

577 

Wolcoff, it's Catarafta 3 2 1 

Spring and Difcharge 3 1 8 

Wolga, where it flows 297 

how augmented ibid, 

it's Mouths 317 

Woodward, his Opinion of the 

Earth 97 

World, old, how divided 106 

how bounded ib. 

environecrby the Sea 176 

-178 

new, how bounded 106 

how divided ibid. 

it's undifcovered Parts 107 

Woods, what 162 

the Variety thereof ib. 

thcrinoft noted ib» 
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X. 
Arayes Lake iZcj 

Xtrxoj, his Expedition 
into Greece 144. 



Y. 



Vica 
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ZAchafLake 28S 

Zaflan Lake ibid. 

Zaire Lake 287, 3 26, 342 

Zambre Lake 287 

Zealand 113 

Zcebe River 287 

Zodiac, it's Signs 534 

Zocotora ' 1 14 

Zone, Frigid, it's Air whence 
generally cloudy 439 

Zones, what 544 

Torrid, Frigid, and 
Temperate, ibid. 
how meafured 555 
how differently afFelted 
by Light, Heat, Rains, 
&c. 567 
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BOOKS Printed for Stephen Austen, at 
the Angel and Bible in St Paul's Cburcb-Tard. 

| HE Ufefulnefs of the Mathematics 
demonftrated; Being Mathematical Lec- 
tures read in the public Schools at the Uni- 
verfity of Cambridge. By Isaac Barrow, 
D. D. ProfefTor of the Mathematics, and Maf- 
ter of Trinity College. To which is prefixed, 

Ths Oratorical Preface of our Learned 

Author, {poke before the Univerfity, on his being elected 
Lucas ian ProfeiTor of the Mathematics. Tranllated by the 
Reverend Mr John Kirkby, 8vo. 

The Builder's Dictionary: or, Gentleman and Archi- 
tect's Companion. Explaining not only the Terms of Art in 
all the feveral Parts of Architecture, but alfo containing 
the Theory and Practice of the various Branches thereof, re- 
quifite to be known by Mafons, Carpenters, Joiners, Bricklayers* 
Plaifierers, Painters, Glaziers, Smiths, Turners, Carvers, Sta- 
tuaries, Plumbers, &c. Alfo necefTary Problems in Arith- 
metic, Geometry, Mechanics, Perspective, 
Hydraulics, and other Mathematical Scien- 
ces. Together with the Quantities, Proportions, and Prices 
of all Kinds of Materials ufed in Building; with Direc- 
tions for chufing, preparing, and ufing them : The feveral Pro- 
portions of the Five Orders of Architecture, and all 
their Members, according to Vitruvius, Palladio, 
Scamozzi, Vignola, M. Le C l e r c, &c. Being 
a Work of great Ufe, not only to Artificers, but likewife 
to Gentlemen, and others, concerned in Building, C5/. 
Faithfully di gelled from the mod approved Writers on thefe 
Subjects. With Rules for the Valuation of Houses, and 
the Expence calculated for erecting any Fabric Great or 
Small. 2 Vols. 8vo. with Cuts. We have per ufed thefe two Ve* 
lumes of the Builder's Dictionary, and do think they contain a 
great deal of ufeful Knowledge in the Building Bufinefs. Nicho- 
las Hawksmoor, John James, James Gibes. 

A New English Dispensatory, in four Parts. Contain- 
ing, I. A more accurate Account of the Simple Medicines, than 
any hitherto extant. II. The Officinal Compositions, accord- 
ing to the laft Alterations of the College at London ; to which 
are added, the Emendations of the Edinburgh Difpenfatory ; and 
many other Compositions, taken from the Practice of our Hof- 

?itak, and. the moft celebrated Authors. III. Extemporaneous 
refcriptions, taken- from the beft Authors, and the moft emi- 
nent Phyiicians now in Practice. IV. A Rational Account of 
tjie Operation of Medicines. To which are added, the Quan- 
tities of the middle Syllables of the Latin Names, expreb'd by 

long 



Books printed for Stbphem: AjtsTtu; 

long and (hort Marks: So that this Dispensatory anfwenai 
the fame time the Purpofe of a Prsfodia, Pharmaceutics By 
James Alley ne, M. D. 8vo. 

A Journey from Aleppo to Jerufahm at E after, J. D. 169/. 
The Fifth Edition. To which is now added, An Account o€ 
the Author's Journey to the Banks of Euphrates at Bter f and 
to the Country of Mefipotamia. By Henry Maundrell* 
M. A. late Fellow of Exeter College, and Chaplain to the 
Factory at Aleppo. 8vo. 

A Compendious and Methodical Account of the Principles 
of Natural Philofophy, as explained and illuftrated in the Courfe 
of Experiments, performed at the Academy in Little fotoer-ftreet. 
By Benjamin Worster*, A.M. The Second Edition. Re- 
tis*d and Corrected, with large Additions, by the Author, 8vo. 

%\)t JUto Of 2Tpt!je0: Shewing their Nature, Kinds, Pro- 
perties, and Incidents ; by whom, to whom, when, and in 
what manner, payable ; how and in what Courts to be fued for 
and recovered ; what Things, Lands, or Perfons, are charged 
with, or exempted therefrom ; with the Nature, Incidents, and 
Effects of Cuftoms, Prefcriptions, Real Compofitions, Modus 
Deeimandi, Libels, Suggeftions, Prohibitions, Confutations, 
the Cuftom of London, £sfr. Wherein all the Statutes, and ad- 
judg'd Cafes relative to the Subject, are introduced and confider- 
ed. The fecond Edition corrected. To which is added, a Tyth- 
ing Table, By W. Bohun of the Middle Temple, Efq; 

Exanthematologia : Or, An Attempt to give a Rational Ac- 
count of Eruptive Fevers, efpecially of the Meafles and Smalf- 
Pox. In two Parts, fcfr. The whole illuftrated with many 
new, curious, and ufeful Particulars. To which is added, An 
Appendix concerning Inoculation. By Thomas Fuller, M.I>. 
4to. 

Ocilby's and Morgan's Pocket-Book of the Roads, with 
their computed and meafured Diftances, and the Diftinction of 
Market and Poll-Towns. To which is added feveral Roads, an& 
above Eve hundred Market-Towns ; a Table for the ready find- 
ing any Road, City, or Market-Town, and their Diftance from 
London; A Sheet Map of England, fitted to bind with the Book; 
And an exact Account of all the Fairs, both Fixed and Move* 
able, in Alphabetical Order, (hewing the Days on which they are 
held. By William Morcan, Cofmographer to their late 
Majefties. The Seventh Edition. 

The intire Collection of Manufcript Sermons of an eminent 
and learned Divine in this City, lately deceased, are left with 
Mr. Austen, Bookfeller, at the Angel and Bible in StPaufr 
Churchyard, to be difpofed of for the Benefit of the Family. 

Mr Austen likewife gives Notice, that he will feif 

Manufcript Sermons for any Clergyman's Widow, provided they 
are an entire Collection, and have not been tranferibed* 
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